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MANCHESTKR GEOLOGICAL SOCIETY. 



OBJECTS. 

7^ abjtet* of ih* TSascbxbixb. Oeolosicu. Soobtt ar» th» 
eoBeetion and diffunon of Praeiiaai and Theorttieal JShowhdgt 
T»tp«etmg Otology and Mining. In furHuranet of tueh oh^teU, 
origiiui Paperi on Oaohgy and Mining »vbj»ett — tithr written hy 
Vie Bumbar* of the Sodtty, or eommvnieat»d to tht Society through a 
Mv^or, on hthalf of the avihort — ehaU he read and dtteuutd at Ut 
mriingt, and if judged to ht of tujkient intereit, thall be printed at 
the Mpm w 0/ the Soeiety, in it* HtniaetionM. 



RULES. 

I. — The Society conaistB of Oidinaiy, Life, HoDonry, and 
Correspondiug HembeiB. 

n. — Eveiy candidate for admission into the Society as an 
oidinary member, mnst be proposed by two or more members, who 
miut aga a certificate in recommendation of him, setting forth the 
name, description, and place of residence of the candidate. 

m. — The oertifioate, when dnly filled np, shall be read alond 
it the ne^ct oidinery meeting of the Society ; and the election of 
the candidate shall forthwith be decided by a majority of votes. 

rv. — The Secretaries shall address to every person elected a 
member, a notification of such election, with a copy of the printed 
Boles and Bye-laws of the Society. 

y.— Ko permm elected a member E^iall be entitled to ezermss 
any privilege as such, until he shall have paid his annual 
nbMmption, or the ovmpodtion in lieu iham^. 
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faoldiBg tlie meeting, and the apeeific finrposea for which it u 
eonvenod ; and the buiinese of socli meeting shall be reBtriotod to 
sucli puipoBea. 

XTin. — At the honr appointed for a meeting of the Society or 
Council, the chair b>ih11 be taken by the President, or the eesior 
Yioe-Frosident present, and in their absence the meeting shall, 
previoosly to entering upon any other bnsijiess, elect some member 
pres^it to be Ohainnan. 

XIX. — All questions discussed at any such meeting, except as 
otherwise provided, shall be decided by a majority of Tot«B ; and 
if upon any question the vot«B shall be equal, the Chairman of the 
meeting shall have a second Tot« as a casting vote. 

XX. — No business shall be dose at any such ordinary or special 
meeting unless when five members at least are present, except 
that any number of members who may be present, not being 
less than two, may adjourn the meeting to a future day, Buch 
adjourned meeting to be summoned in the same manner as the 
original meeting. 

XXI. — A President, four Vice-President*, two Honorary Soorfr- 
taries, and a Treasurer, shall be elected at each annual meeting ; 
and the foregoing, together with twelve ordinary members, to be 
elected at the same time, shall form the Council of the Society, 
and shall have the management of its affairs, except as is other- 
wise provided by these Kules ; and at the same meeting two 
Auditors shall be elected for the year ensuing. These elections 
shall be by ballot. In addition to the four Tic«-PresideDts 
annually dected, the Ex-Presidents shall he ex poit offieio, Tioe- 
Fresident« of the Society. 

.XXII._— Any member who has been for six months a member 
of the Society, and whose subscription is not in arrear, shall be 
el^ble to be elected an officer or member of the Council. 

XXTTT. — In the event of any vacancy oocuiring during tba 
y««r in the Officers or Council, the same Bhall be filled np by tiw 
OrawL 
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XXIV.— The Preddent ihaH aot be ellgiUe for that ofltoe for 
more than two years in aoooesaion ; and the tiro Tioe-Frasideata, 
and ths four mambeis of the Conuoil who shall hare attended &e 
meetdngs of Coancil th« least uomber o( tunes, shall ha imeligihle 
to the same office for the emnimg year. 

XXT. — The Conncil shall hare power to make Bye-laws and 
fiegulationa, in accordance with the general Rules of the Society, 
to appoint, snapend, or digmisa salaried agents, clerks, or aerrants ; 
to purchase and collect books, maps, models, specimens, and other 
objects ; to provide rooms for the meetings of the Society, and pay 
rent for the same ; and to purchase fomituie or other artiolea that 
they deem necessary for the use of the Society. 

XXYI. — The Council shall meet once at least in erery month, 
and upon snch other occasions as they may deem expedient. 
Special meetings of the Conncil may be called by either of the 
Becretaries, or on the requisition of any three membeis of the 
Conncil, of which number the officer convening snch meeting may 
be one ; any three membn^ irf the Council present at a meeting 
being sufficient to constitute a qnorum. 

XXYH. — A minute of the proceedings of all meetings shall be 
entered by the Secretaries in a book to be kept for that purpoee. 

XXYIII. — The CouncU shall decide whether a paper shall be 
printed in the Transaotdons or not, and if they do not nnanimonsly 
agree to print it, of reject it, they may refer it to one or nune 
members of the Society, to report upon its m^ts, and, in 
exceptional cases, refer it to competent persons who are not 
members. After having received such reports, the Conncil shall 
decide without delay whether or not the paper is to be printed. 
The author of a paper shall be at liberty to reserve his right of 
property therein, and shall have a right to withdraw it from 
publication, by giving timely notice to the ConnoU. 

XXIX. — All moneys, the Library, and all chattels of the 
Society, shall be held by the President and Treasurer for the time 
being, as legal owners thereof, hut in trust for the Society, and 
mder the direction of the Conncil, and all investmesta shall be 
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made id the nameB of eucb members, not being leu tiion two, as 
tho Society may from time to time appoint. 

XXX. — All the funds and moneys of the Society shall be 
applied by of under the direction of the Council, in paying; tlie 
debts and demands for thetime being owing by the Society, and 
canying out the purposes thereof as defined in the preceding 
Bules ; and no dividend, gift, division, or bonus in money shall at 
any time, or under any circumstances, be made nnto or between 
the members of the Society, or any of them. 

XXXI. — No additional role, nor any alteration or repeal of any 
existing or fatuie rule or rules of the Society shall be made, 
unlesa with the consent of three-fourths in number of such of the 
ordinary and life members as may be present at any HnpnaH or 
special meeting ; and the proposed change must be announced by 
circular to the members whose addresses are known, at least three 
weeks before such meeting. 

XXXII. — The Society shall not be dissolved, nor sball tbs 
library or other property be disposed of, unless with the consent, 
in writing, of three-fourths of snoh of the ordinary and life 
membetB as may be present at each of two successive special 
general meetings, duly convened by public adveitisement in the 
Manchester daily newspapers, and by notice sent by post at least 
fine calendar month before each meeting, to all members, whose 
addresses are known ; snch meetings to be held at an interval of 
liot less than two, nor more than four, calendar mtmths. 

By order of the CoiincU, 

JOHN EDWARD FORBES, F.G.8., } Howohait 
JOSEPH SAMUEL MARTIN, F.O.B.,) SECBmiJttM. 
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BYE-LAWS 

REGULATION OF THE LIBEARY. 



1. — ITo Book, Uap, or document shall be taken tnm the 
Library witbont the same being first entered in a SegiBter, in 

mcb manner as the Council sball from time to tim« direct. 

II. — The time allowed for retaining a Book, &o., shall not 
exceed one calendar month. 

HI. — No If ember shall be allowed to renew a Yolome, Map, 
ftc., in case any other Member shall hare entered his name as 
being desirona of taking oat the same on its return. Such 
Volnme, Uap, &c., shall, on its return from the perstm holding 
the same, be entered as taken ont by the Member so applying, and 
shall not be taken away by any Member, save him in whose name 
it is entered, till the expiration of the period for which Hie 
Member in whose name it is entered would have been entitled to 
hold the same. At which period the said Book, &c., (in case the 
same shall not hare been taken out by the party in whose name 
it is entered on the Begieter,} shall he returned in the Begister aa 



IV, — The time allowed for holding ehall, in erery case, be 
computed from the date of the entry in the Kegist^r. 

V, — Every Member shall retam the Books, Maps, and docu- 
mente belonging to the Society in as good a condition as when 
they were delivered into his possession, and diall be answerable 
tor the same till their return from him, to the Sociely, is correctly 
entered in the Begister. 
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TRANSACTIONS 



■■■■-,, ,v\ 
MANCHESTER GEOLOGICAL SOCIETV. 



Sessioii 1880-81. 



ANNUAL MEETING. 



The Ankual Mxettno of the Members of the Society 
was held oa Tuesday, the 26th day of October, in the 
Literary and Fhih)80phioal Society's BoomB, G-eorge Street, 
Manchester; 

Joseph Dickinson, Esq., F.O.8., Yice-President, 
in the Chair. 

Mr. H. E. Bolton, jun., Newchurch, near Manchester; 
Mr. Thomas Bromley, 37, Bonk Top, Radcliffe ; Mr. W. 
"W. B. Hulton, of Hulton Park, near Bolton ; Mr. Matthew 
Kennedy, Colliery Manager, Brinaop Hall Colliery, Wigan, 
were elected ordinary members of the Society. 



The Report of the Cotincil and the Treasurer's Balance 
Sheet were read by Mr. J. 8. Martin, Honorary Secretary. 

REPORT OF THE COUNCIL FOR 1879-80. 
In presenting the following report to the Forty-second 
Annual Meeting, the Council is gratified to be able to say 
that the Society continues in a sound and satisfactory 
position. The number of members has steadily increased 
during the Session, and, judging by the attendance at the 
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meeting, which have heen larger than for many years hack, 
the work has heen appreciated. 

It is hoped that thia atate of affairs will contiaue, and 
that members will make increased efforts to contribute and 
obtain papers of interest to be read and discussed, as it is 
only by the asaiatance and co-operation of the members that 
the success of the Society can be maintained. 

The number of new members elected has been as fol- 
lows : — 1 honorary, 1 life, and 25 ordinary members ; 
while the loss has been 9, — one (Mr. J. Diggle) by death, 
and 8 by resignation, &c. ; leaving a total number enrolled 
at the present time of 188, viz. : — 18 honorary, 10 life, wid 
160 ordinary members. 

Papers, both scientific and practical, have been read and 
discussed at the several meetings of the Society, and the 
parts of the Transactions appertaining thereto have been 
distributed among the members. 

The monetary position of the Society is also satisfactory. 
The amount (£18 4s. 5d.) owing to the Hon. Treasurer at 
the end of last year, as well as all expenses up to the 
present date, have been paid ofE from the current income, 
and a balance (£19 158. lid.) carried forward to the credit 
of the Society, leaving the previous investments unaltered. 

The sale of Transactions has been considerably less than 
during the previous year, which was exceptionally large. 

The arrangement made with the Literary and Philosophical 
Society, enabling members to consult the works in the 
library at its domicQe, has been made use of to a small 
extent, and it is expected that as the arrangement becomes 
better known and understood by the members, it will be 
found a great convenience by many for the purpose of 
reference, &c. 

The number of books taken out of the library has also 
increased slightly, and the Council takes this opportunity of 



jbyGoogIc 



again bringmg under the notice of members tHat where it 
may not be convenient for them to call at the Society's 
rooms, the books will be forwarded, at their risk and 
expense, on application being made to the Hon. Secretaries. 

In the beginning of Augoat a two days' excursion was 
made to the Nottingham and South Yorkshire Coal Fields, 
in conjunction with the members of the South Staffordshire 
and East WoroesterBhire Institute of Mining Engineers. 
About 30 members of this Society took part in it, and met 
the other party accompanied by their President (Mr. W. J. 
Hayward), and then proceeded together to view several of 
the works in the districts named. 

The excursion was most successful, having proved both 
instructive and enjoyable, and the thanks of the Society are 
due to Mr. Hayward, the President, and the other members 
of the South Staffordshire and East Worcestershire Insti- 
tute, for the cordial and courteous manner in which they 
received the request of this Society to be allowed to join 
them. Thanks are also due to Mr. Alexander Smith, their 
Secretary, upon whom the arrangements of the excursion 
devolved, as also to the several owners, agents, and officials 
of the works visited for their kindness and courtesy in 
rendering every facility to the members for seeing all that 
was of interest. 

It is hoped that arrangements will be made during the 
ensuing Session for similar excursions to local and more 
distant works and places of interest, as Geld work in geology 
and mining is essential for progress in these subjects, and 
gives opportunity of gaining information for which book- 
learning can only be considered pre^iaratory. 



jbyGoogIc 



Thi FoLLOvuta m k Lnr or Papbbb ivs CoionniicATioira which 

SAYS BBBN BROvaHT BEFOKE THK Okdotabt UsErnroB 

DUBnrs THE Sebstor. 



1879. 
November. 



1880. 

Jannary. 



'Felmiary. 



Bom's Patent Brake. 

Crofton, Bev. A., U.A., " ITateH on the Geology of 
the Shap District." 

Grimaliaw, W, J., F.G.8,, "On Incrustation and 
Deposits in Steam Boilers." 

Pemiingten, Books, F.O.S., "ITpon the Arrange- 
ment of a Geological Unseam." 

Aitken, John, " On the Discovery of an Ancient 
Iron Wins in Cliviger, and some furl^r Bemarka 
on the Bemains of Old Bloomeries in the Keigh- 
bonrhood of Todmorden." 

Topping, Walter, "On the Method adopted in 

Sinking throagji Quicksand at the Bamforlong 

Collieries, Wigan." 
Mello, Bey. J. M., M.A., F.G.S., "Notes on the 

Uon Becent Discoveries in the Creswell Caves." 
Perrin, J. Beswick, F.L.8., &c., and John Plant, 

F.G.8., " On Concretionary Kodules of Limestone 

and Foliated Uonldings in the Permian UarlB, 

near Leigh." 
Grimshftw, W. J., F.G.8., and Herbert Phillips, 

"On the Long Wall System of Working CoaL" 

Parti. 
Forbes, Prof. G. " Description of Damposcope, or 

Fire Damp Indicator." 
Grimshaw, W. J., F.Q.S., and Herbert Phillips, 

"On the Long Wall System of Working Coal." 

Part II. 
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April. Aitlcen, Joba. " Diaooreriea of Bonld^a nnr 

Aitken, Jdha. "Ducorery ol Fossil Trees near 

Oldliaiii." 
Cteimaliaw, W. J., F.G.S., and Herbert Phillips. 

" On the Long Wall Syatem of Working Coal." 

Part in. 
HoUingworUi, G. H., P.G.8. "A DeBcription ol 

Uefisn. Boott and Sagdeu's Detaching Hook." 
Watts, William, F.G.8., "On the Gwlogical Strata 

and Uode of Frooednre in Driring a Tonuel at 

Saddteworth." 
May. "CresweU Discoyeries." Discussion. 

Kendall, J. D., C.E., F.G.S., " On the Formation of 

Bock Basins." 
Jnne. Smith, Dr. Angns, " On the Spark Tube or Inflam- 

mable Gaa Indioator." 
DeEanoe, C. E., F.Q.S., " Fnrtber Uotes of Tiiasdo 

Borings near Wazrington." 



jbyGoogIc 




jbyGoogIc 



On the motioii of Mr. Aitxeit, seconded by Mr. Fuxt, 
tlie B«port and Balance Sheet were unanimouBly adopted, and 
ordered to be printed. 

The following noblemen and gentlemen were |ax>posed, seconded, 
and declared Axdj elected as Offlcen and Members of the Council 
for the ensuing year: — 

Preaid$nt : 
8iB UGHTEED J. KAT-SH U'lTLB WORTH, Biar, 

Vice-Presidents: 

EtOHT HoH. Taa EABL OF BRADFORD. 
Right Hon. Thi wart. OF ELLESUEBE. 
GEOBOE GILROT, M.Inst.C.E. 
G. 8. FEREDAT SMITH, M.A., F.G.S. 

Ex-O0oio Viae- Presidents: 
Sm PHnjP DE MALPAB GRET-EGERTON, BiRT., M.P., F.B.8. 
JAMES HBTWOOD, F.R.S. JOHN ATEKEN, 

G. W. OEMEEOD, F.G.S. JOHN KNOWLE8, U.Iiut.C.E. 

E. W. BIMNET, F.R.8. THOMAS KN0WLE8, M.P. 

JOSEPH DICKINSON, F.G.S. W BOYD DAWKOJB, F.R.8. 

ANDREW KNOWLES. R. CUFFORD SMITH, F.G.S. 

G. 0. GBEENWELL, F.G.S. JOHN E. FORBES, F.G.S. 

LORD LINDSAY, F.R.S. 

Treasurer: 
HENRY MERE ORMEROD, F.G.S. 

Secretaries : 
JOSEPH B. MARTIN, F.G.S. | G. 0. GBEENWELL, Jraa. 

Otlier Members of tiie Council: 

JAMES ATHERTON. J. BESWICK PERRIH, F.K. 

W. J. GRIMSHAW, F.G.8. CoL Lond., M.R.C.8.E., F.L.S. 

CHARLES HARDWICK. J. F. SEDDON. 

JOHN L. HEDLEY. W. 8METHUR8T, F.G.S. 

CHARLES G. JACKSON. PETER SPBNCE, F.C.B. 
BOOKE PENNINGTON, F.G.S, GEORGE WILD, 

H. A. WOODWARD. 

Auditors: 
BDWABD PILKINGTON. 1 OLBGO LIVE8BT. 
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SSW OBDHTAST MltmiBiia 



Anandale, John ThoniAs 
Barton, Bichard, Jan. 
Boot, John Thomas 
Bnins, Thomaa. 
Carter, James. 
Crompton, 'ffilliain. 
])ixon, Charles Williain 
Ciioiian, Hichard. 
Doncan, Dr. 
Fadrclongh, William. 
Fairley, Joseph Smith. 
Qrimke, Thomas Drayton. 

TTnsworth, 



HargreaTes, John. 
Heyes, James. 
Jackson, William. 



Helling, Wmiam. 
Parr, Thomas. 
Phillips, Herbert. 
Klkington, Charles. 
Sixsmith, John. 
Speakmian, John. 
Stirrnp, Hark, F.O.S 
Teale, William E. 
Richard. 



NEW LIFE HEMBEB. 
Ohristopher James Schofield. 



HKW HONOBART MEMBER. 
Theophile Quibal. 



MEMBER DECEASED. 
James Diggle. 
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HEIIBEBS BESIONED. 



Alcook, Thomas, K.D. 
Crofton, Bev. A.., K.A. 
£tbiib, T. Faimmg. 
Johnson, J. H., V.Q.S. 



Wstors, A. W., F.G.8 
Wild, Samuel. 



PAST PBESIDENTS OF THE BOCIETT.- 



Ymial 






maoUoii. 






1838-9-40 


Egerton, The Et. Hon. FranciH, M.P 




1841-2-3 


Heywood, James, P.E.S., F.G.S. 




1843-4-5 


Egerton, Sir Philip de Malpas Grey-, 


Bart., M.P. 


lB-15-6-7 


MosUy, Sir Oswald, Bart. 




1847-8-9 
1849-50-1 


Thicknesse, Ralph, M.P., ^igan. 
Heywood, James, M.P., F.E.S. 




1851-2-3 


Black, James, H.D., F.G.8. 




1853-4-5 


Oimerod, G. W., M.A., F.G.8. 




1855-6-7 


Egerton, Sir Philip de Ualpas foey-, 


Bart., r.a.8. 


1857-8-9 


Biimey, E. W., F.E.8., F.G.8. 




1859-60-1 


Kay-ShattlewOTth, Sir J. P., Bart., M.P. 


1861-2-3 


Dickinson, Joseph, F.G.S. 




1863-4-5 


KnoTlBB, ABdieir. 




1865-6-7 


Binney, E. W., F.B.8., F.G.8. 




1867-8-9 


Greenwell, G. 0., F.G.8. 




1869-70-1 


Aitken, John, F.G.S. 




1871-2-3 


Knowles, John, M.Inst.O.E. 




1873-4 


Knowles, Thomas, M.P. 




1B74-5 


Dawkins, Professor W. Boyd, F.E.S 


F.G.S. 


1875-6 


Smith, E. CMorf, F.G.8. 




1876-7 


Dawkins, Professor W. Boyd, F.E.S 


F.G.8. 


1877-8 


Dickinson, Joseph, F.G.8. 




1878-9 


Forbes, John E., F.G.8. 




1879^ 


Lindsay, Loid, F.B.8. 
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LIST OF MEMBEKS- 

IfoTKHBBtt, 1880. 



The Nunes of Honoiuy Members are minted in Italif. 
* Hambeia who h&ve oompouuded for the *' > '^"'< 1 Subicriptioii 



1877 
1874 
1863 
1879 
1877 
1865 
1878 
1878 
1877 
1678 
1878 



1866 
1876 
1875 
1880 



1B77 

1862 



1838 
1867 



Adanuon, Daniel, F.G.S., The Tovers, DidBbuiy. 
Agauit, Ahxand&r, Cambridge, UaseachuBsetto, U.8A. 
Aitken, John, Sandfleld, Urmaton. Pati-Preiident. 
Arrandale, John Thomaa, Bradfoid Colliery, Mancheatei. 
Arthur, David, Baxenden CoUierieB, near Aoorington. 
Aahworth Edward, Stagg Hills, Waterfoot, near Manchester. 
Aahworth, Jamee, 66, Upper Duke Street, Southport. 
Ashworth, ThomaB, 32, St. Ann's Street, Mancheater. 
Afherton James, 16, Acresfleld, Bolton. Mttnberof Cotmeil- 
Atkinson, Samuel C, Stand Lane Colliery, BadcIiiFe. 
Atkinson, W. N., H.M. Inspector of Mines, Shiaclifte HaU, 
Durham. 

fiamfoid, J. B., Mining Engineer, Bochdale. 

BameH, B. J,, Birley Collieries, near ShefSeld. 

Barrett, "W. 8., New Hall, 41, Old Hall Street, Liverpool. 

Barton, Bichatd, jun., WestLeigh Lodge, Leigh, near Man- 
cheBter. 

Baxter, Henry, Tyldesley Colliery, Tyldesley. 

Bazley, Sir Thomas, Bart,, EyfordPark, Stow- on-the- Wold, 
Glonceateshire. 

Beswick, James, Little Hulton, neai Bolton. 

Beswicke, William, Bank Side House, Manchester Boad, 
B:aohdaIe. 

Binney, E. W., F.E.8., F.6.8., 66, Pet«r Street, Manches- 
ter. Poit-Prmdmt. 

Boltcn, H. H,, Newchorch, near Mancheat«r. 

Bolton, H. H., junr., Newchuroh, near Manchester. 
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Boot, John Thomas, The Orchuds, Hacknall, near Uau- 

field. 
Bradford, The Ri^t Hon. Earl of, Weaton Park, near 

Shifoal. ru!«-Prenimt. 
Brocklehnrst, Thomae, Dean, Bolton. 
Brotck, Erneit Vanitm, 124, BneTeiro Keuve, Brmoelli. 
Bromley, Thomas, 57, Bank Top, Badclife. 
Brongniart, CharUi, Museum d'Histoire Katnrelle, 57, Bue 

CuTier, Parifl. 
Brooks, Thomas, Crawahair Hall, Bawtenstall. 
Bryham, William, Inoe Hall, 'Wigan. 
*Buccleuch, His Grace the Duke of, Whitehall Oardenj, 

London, S.W. 
Bums, Thomas, Plank Lane Colliery, WeBtleigh, Leigh, 

□ear Uanchester. 
fiurrowB, Abraham, Atherton Collieries, near Manohester. 
Borrows, John 8., Atherton CoUieriea, near Manchester. 
Byrom, W. A., F.G.8., 31, King Street, Wigan. 

Cartor, James, 1, OraDTille Terrace, Blackburn. 
Clayton, Abel, 11, Chapel Walks, Manchester. 

Cooke, Charles, Moston Colliery, Failsworth. 

*Conlthart, John Ross, F.B.S.Lit., F.S.A.Scot, Croft 

House, Ashton-under-Lyne. 
Cowbum, Henry, West Leigh, near Manchester. 
Crompton William, Ince, near Wigan. 
Cross, John, 7B, Cross Street, Manchester. 
Crowther, Samuel, Bradford Estate Offices, Bolton. 
Cnnliffe, P. G., The Elms, Handforth, near Manchester. 

Darbishire, B. D., B.A., F.G.8., 26, Goorge Street, Man- 
chester. 

Dawkinfl, Professor W. Boyd, M.A., F.E.8., The Oweni 
College, Manchester. Patt-Frmdmii. 
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Dt Ranet, C. S., F.G.S., Geological Suryey, Jennyn Street, 

LondoD, 8.W. 
*Berby, Tlie Bight Hon. tlie Earl ol, Enovdey. 
Deny, Job, Sneyd Colliery, BuTHlem, 
Dickinson, Joeeph, F.O.8., H.U. Inspector of Uinee, South 

Bank, Pendleton. PMt-Prendent. 
Bixon, Charlee William, 19, King Street, Wigan. 
Priiman, Biohard, Outwood Colliery, near Uanohester. 
Duncan, Dr., Tyldesley. 

Edmondson, Thomas, CUviger Collieries, near Bomley. 

Egerton, The Hon. Algernon, Worsley HaU, near Man- 
chester. 

•Egerton, Sir Philip de Malpas Grey, Bart., M.P., E.E.8., 
Onlton Park, Tarporley Pagt-Preaident. 

EUeamere, The Et. Hon. Earl of, "Worsley. Viee-Pretidmt, 

Embhtm, T. W., The Ceders, Methley, Leeda. 

^nnitktllen, Earl of, F.B.S., Plorence Court, Fennanagh. 

Evans, Walter, Longaight, Oldham. 

Fairclongh, William, Leig^, near Hanchester. 
Eairley, Joseph Smith, 136, Huekisson Street, LireTpool. 
Earrar, James, 12, >£arket Street, Bury. 
Fletcher, Herhert, The Hollins, Bolton. 
Fletcher, Balph, ]nn.,Atherton Collieries, near Uanohester. 
Pletoher, Thomas, Hanlgh, Bolton. 

Forbes, John Edward, F.0.S., 46, Hyde Bead, Manchester. 
Paai-Prmdmt. 

Garforth, W. E., Colliery Offices, Normanton. 

&eiiii», ArohibaU, LL.D,, F.B.S., Geological Surrey Offioe, 

Eldinbursh. 
Gerard, Lord, of Bryn, Garswood, near Newton-le- Willows. 
Gilroy, George, M.Inst.C.E., Hindley HaU, Wigan. Viet^ 

Pretidmt. 
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Greener, W. J., Femberton CoUieiy, Vfigaa. 

Greenwell, G. C, F.G.8., 8, Prior Terrace, Tynemoua. 

Greenvell, G. C, jtmr., Poynton, near Stockport Hut. 
8«er«tary. 

Greenwood, John, jnnr., Aahton Uosa Colliery, Aadenshav, 
Manchester. 

GregBon, Edward, 11, Chapel Street, PieBton. 

Orimke, Theodore Drayton, Whitiedgehnrat, Aabtos-in- 
Waterfield. 

Grimshaw, "W. J., F.G.8., Stand Lane CoUiery, White- 
field, near Mancheater. Mmth«r of CouneH. 

Gnindy, H. T., Eadcliffe. 

Gnmdy, Joseph, Eadcliffe. 

Ouiial, Tkeophilt, ficole des Mines, Uodb, Beldam. 

Hall, John, Balderstene, Walmerdey. 

Hall, Bobert, Hope Foundry, Bury. 

Handeley, Robert, Burnley Colliery Offices, Bnmley. 

Harbottle, W. H., Orrell CoUiery, near Wlgan. 

Hardwick, C, 72, Talbot Street, Moss Side, Manchester, 

Memhtr of Council. 
Hargreaves, John, WinkhiU, near Leek, Staffordshire. 
MaiekiM, B. W., F.G.8., Century Club, East 15th Street, 

New York. 
Seui>ks}uw, Sir John, Enight, F.B.S., 33, Great George 

Street, ■Westminster, 8.W. 
Harden, F. V., State Geologist, Washington, TI.S.A. 
Hedley, John L., H.M. Inspector of Mines, Flookersbrook, 

Chester. Mtmbtr of Council. 
Hetherington, Joseph, 22, Booth Street, Manchester. 
Hewlett, W. H., Wigan Coal and Iron Co., Wigan. 
Heys, James, Westleigji, Leigh, near Manchester. 
•Heywood, James, P.E.8., F.G.S., 26, Kensington Palace 

Gardens, London, W. Poit-PrMidrnt. 
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1876 
1878 
1877 
1878 
1878 
1874 



1876 
1877 
1880 
1877 
1879 
1844 



1879 
1856 
1869 
1877 
1868 



1858 

1879 

1862 
1877 
1878 

1877 
1879 



Heywood, Oliver, Claremont, Pendleton. 

Higson, John, F.G.S., 18, Booth Street, Uancheeter. 

Holden, Charles H., Mawdealey Street, Bolton. 

Holding, William, CioBaall Colliery, near Nottingham. 

HoUingworth, George H., F.6.S., Hollinwood, Manchester. 

Howell, John, Astley, near Manchester. 

Huil, Froftuor Mteard, M.A., P.B.S., 6, Raglan Road, 

Dublin. 
Hulton, W. W. B., Hulton Park, near Bolton. 

Jackson, Charles G., Chamber Colliery Offices, Hollinvood, 

Manchester. M«mb»r of Council. 
Jackson, J., 6, Wood Street, Bolton. 
Jackson, Lewis, itocher Colliery, Ashton-nnder-Lyne. 
Jackson, William, Bower Colliery, Hollinwood, Manchester. 
Jobling, John, Barcroft Hall, Oliviger, Burnley. 
Johnson, Isaiah, Unity Brook Colliery, Kearsley. 
•Joule, J. P., LL,D., F.R.S., 12, Waidle Eoad, Sale. 

Kennedy, Matthew, Brinsop HaU Collieries, Wigan. 
Ein^an, G. E., M.R.I.A., Ovoca, Ireland. 
Enowles, Andrew, High Bank, Pendlebnry. Pa»t' Pretident. 
Knowles, John, Westwood, Pendlebnry. Pail-Pretident. 
Enowles, Lees, "Westwood, Pendlebury. 
Knowles, Thomas, M.P., Damhall HaU, Winsford, Cheshire. 
Past- President. 

Lancaster, John, F.G.S., Bilton Grange, Bugby. 

Lindsay, Lord, F.R.8., M.P., 47, Upper Brook Street, 

London. £x- President. 
Livesey, Clegg, Woodley, Stockport. Sbn. Auditor. 
Livesey, Thomas, Bradford Colliery, Manchester. 
Loi^jbotham, Jonathan, Norley Colliery, Wigan. 
Lord, James, Hill House, Rochdale. 
Lupt^n, Arnold, F.G.S., Crossgates, near Leeds. 
Lynde, J. G., F.G.8., Gore Street, Greenheys, Manchester. 
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Maiden, Samnel, Bridgewater Villas, Stockport. 

M&rtin, Josepli 8., P.O.S., H. U. Inspector of Ifines, Park 

Villas, Prestwich. Son. Stertlary. 
Melling, William, Flank Lane Colliery, Westleigb, Leigh 

near Kanchester. 
Mioore, Alfred, C.E., 5 Clarence Street, Manchester. 
Morton CharUi The Grange, Southport. 
Morton, O. H., F.a.S.,' 122, London Boad, LiTerpo<d. 

Tfall, Simon, Newbold, Bochdale. 
Nelson, William, Leigh, near Uanchestor. 
UuttaU, Tfaomaa, Colliery Surveyor, Bnry, 

Oro.trod, G. W., M A., F.Q.S., Woodway, Teignmouth. 
Ormerod, H. M., F.Gt.S., 5, Clarence Street, Manchester. 

Son. Trtaturer. 
Ow*n, Profettor Richard, D.C.L., F.K.S., &c., Soafh 

Kensington Katural History Maseum, London, W.G. 

Park, James, Fern Hill, Bury. 

Part, Thomas, Westleigh, Leigh, near Manchester. 

Peace, George, Monton Grove, Eccles, 

Peace, MaskeU W., F.G.8., Wigan. 

Fenmau, J. Hugh, 2, Clarence Buildings, Booth Street, 

Manchester. 
Pennington, Ecoke, P.G.S., 20, Mawdsley Street, Bolton. 
Perrin, J. Beswick, F.K.. Col. Lond., M.E.C.8.E., F.L.S., 

Leigh, near Manchester. Member of Council. 
Phillips, Herbert, Dighy Collieries, near Tfottinghani. 
Pickup, Peter, F.G.S., Towneley Colliery, Burnley. 
Pickup, Peter ^Wright, Dunkenhalgh Collieries, Church, 

near Accrington. 
Pilkington, Alfred, Clifton Collieries, near Manchester. 
Filkiagton, Charles, Aaht«n and Edge Qreen Colleries, 8t 

Helens. 
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1877 
1851 
1867 



1860 
1877 



1878 
1877 



1679 
1864 



1878 
1838 



1866 
1880 



1659 
1878 
1880 



FiUdogton, Edwud, Clifton CoUieries, near UimcbesteT. 

Mon. Avditor. 
Place, W, H,, Hoddlesttm CollerieB, Darwen. 
Plant, Jolm, F.G.8., Boyal Mnseum, Peel Park, Salfoid. 
Bodcliffe, Jamee, Fitz- William Hain Hemewortli Collieiy, 

Pontefroot. 
Samay, Profiuor A. C, LL.D., F.E.8., &o., 15, Crramrell 

Crescent, South Eensiiigbm, S.W. 
Bidyaid, John, Walkden, Bolton. 
Bobins, George, Ashton, near Ifewlon-le- Willows. 

•Schofteld, ChriBtopher James, Whalley Villa, Whalley 

Range, MancheBter. 
Seddon, 3. ¥., Great H&rwood Gollieriei, Aocringbm. 

Marnier of Council. 
Selby, Atherton, Mining Engineer, Leigh. 
Settle, Uiles, Snow Kill, Sarcy Lever, near Bolton. 
Shnttleworth, Sir Ughtred J. Kay-, Bart., Qawthorpe 

Hall, Snniley. Preiidmt. 
Sizemith, John, Snydale Hall Colliery, Chequerbent, Bolton. 
Smettiurat, William, F.G.8., Garswood HaU Colliery, 

Ashton, near Wigan. Membtr of Couneil. 
•Smith, E. Clifford, F.G.S., Parkfield, Swinton, near 

Manchester. Patt-Prmdent. 
Smith, G. F., M.A., F.G.S., GroTehnrat, Tunbridge Wella. 

Fite-Pretidant. 
Sopwith, Arthur, F.G.S., Cannock Chaae Collieries, Walaall. 
Speakman, John, The Walmsleys, Leigh, near Manchester. 
Spence, Peter, F.C.S., Erlington House, Seymour Grove, 

Old TrafEord. Member of Counetl. 
Statter, Thomas, Stand Hall, Biuy. 
Stephens, James Henry, Leigh, near Manchester. 
Stirrup, Mark, F.6.S., 21, Heywood Street, Moss Side, near 

Manchester, 
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Teale, WilHam E., Fern Bank, 'Worsley. 

TomldnBOD, Thomas, 3, Bichmond Temuw, Whiteh&ll, 

London, S.W. 
Tonge, James, WooAme Sam&, Weatlun^ton, near 

Bolton. 
Topping, Walter, Aitten, near Wigan. 
*Tn>flord, Sir Humphrey de, Bart., Trafford Park, Kan- 

ohester. 

Unsworth, John, Soot Lane CoUieries, near V7igan. 
Unsworth, Bichard, Mesne Lea Colliery, Woraley. 

Vaddington, Henry, Burnley Cdlieries, Boinley. 

Waddington, John, Bnmley Collieriea, Bomley. 

"Wadham, Edward, lUillwood, Balton-in-Fomeea. 

•Walsh, Eli, Over Darwen. 

Walshaw, John, Astley and Tyldesley CollierUa, Tyldesley. 

Warburton, William, High Lane, near Stockport. 

Wells, Samuel B., 130, Bradfoid Street, Haiilgh, Bolton. 

West, T. £., 65, Wemetii Hall Boad, Oldham. 

Wheeler, Harold Qeorge, Cookeymoor Colliery, BadclifCe. 

Whipp, Thomas, Havthom Tillas, Prestwich. 

Wild, Oeoi^, Bardsley Colliery, Ashton-nnder-Lyne. 

Memhfr of Comml. 
Wild, Joseph, 25, Long Causeway, Famworth, near Bolton. 
Winstanley, Bohert, 32, St. Arm's Street, llfanoheat«r. 
Woodward, H. A., Clifton, near Uanchester. Mmitr of 

Comeil. 

1877 Tates, T. M., Aaderton Hall Colliery, BUckrod, Chorley. 
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PEESSI-TTATIOITS TO TE& LIBIIAET, 1879-80. 



Birley, TTiig>i, 1£.F. — Beports of the Iiupectora at Kines. 1879. 
Cambridge ITsiTOTsity. — ^Beparto of tlie Uuseniol a^d Lecture 

Booms Syndicate. For 1878-9. 
Chester Soeiet;^ of fiatoral Bciauce. — Froceedings, K<w. 1 and 2. 

lifom th* Somtiy. 
Cornwall and Devon. — Beports and ProoeedingB si ttie Ifiners' 

AsBooiation. 1879. 
Cornwall. — Boyal Inatitntion.— Jountal. THo. 32. 1680: 
Dnblin. — ^Boyel Dnblin Societif. — 

The Jonmal. ITo. 45. Vol. Til. 

Pailieatmi mmm «wU tM» wmitr. ■ 

,, TramactionB. Yol. I. Parts 1-12. 

„ n. „ 1-3.; 

„ Proeeedinge. Vol. I. Puts 1'8. 

„ „ n. „ 1-6. 

KKnbui^h Geological Society. — 'RuneactionB. Vol. III. Pwt 3. 

J^^l»^ the Society. 
Edinburgh Boyal Society. — ProceedinBS. Vols. I., 11., III., IV., 

v., VI., VriL, IX., and Part 1, Vol. X. {Paftt4, 8, 'and 

18, Vol. — , and Vol. VII. hinff out of print, a^ wanting. J 

From the Society. 
OhiBgow Geological Society. — Thuteaotitne. Vbl. TI. Part 1. 

JWm the Society. 
GHaagow Natnral History Society. — ProoeedingB. Vol. IV. Parti. 

1878-9. From the Society. 
HnU, B., V.Q.^.— Pamphlet.— Ob. the " Dingle BedB." 
Hertfordshire Watural Kiatory Society and Field Clab. — 

Transaotionfl. Vcl. I. Part 1. Form the Soeiety. 
]ikstitation of Hechanioal Engineers, — Proceedings. No. 6, 1879, 

and Nob. 1 end 2, 1B80. ^om the Couneil. 
Irrai and Steel Institute. — Journal. Nos. I and 2, 1879, and 

No. 1, 1880. From the CotttuH. 
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Einahas, G-. 'R.—Ptm^hhi—Mixim to the Boyal GeologUal 

Boeiety al Jjelerid. 
Leeds Geological AmaiitiMoii.. — JPianphUt — O^ai'is.v AASstMul fitk 

SeBaioD. 
Leeds. — Tcrhsliira Geck'ical rr^ PoVcscIltjo Bociefy. Vol. 

Til. Part 2. New Senes. ' JV«A tt* jSooiMy. 
LeiceBt«r latfirazy and PlulcBophiwl Society. — Trannctioits. Pert 

6. 1C55 to lee?, aTid for the 45& Senioii, 1879-80, and 

Eeport Ut 18C0. I^on 4»j Cewnw?. 
London Oeologioal Sosiety. — Quarterly Jomnal. No§. 140-3, and 

Abatraots of FrooeedingB for the Seaaioa 1879-80. .fl-om thg 

Socuty. 
London QeologietD' AsBociation. — ProoeedingB. Nos. 4-7. Tol. 

TI. 1879-80. Fi-om the Council. 
UanoheBter Bcieuti£o Students' Association. — Report and fro- 

ceedingB for 1878 and 1879. 
Midland Institute of Engineen. — TraiuactionB. Parta 48-SO. 

Vol. VII. From the Comoil. 
Uiuing Institate of Scotland. — Transactions. Vol. 11. Parta 1-5. 

1880. Prom the CounciL Fonurls Wttt of Scotland Mining 

JMtiiute. 
North of England Institute of Engineers. — TranaactionB. Parts 

1-4. Vol. XTX- From the Council. 
Oxford Univeisity. — Catalogue of Booka added to the Badcliffe 

library in 1879. Per Br. H. M. Ackland, Librarian. 
Percy, C, M. Pamphlet. — On Winding and Overwinding, deacrib- 

ing Safety Detaching Hooks, &c. 
South Walea Institute of Engineers. — Proceedings. Tol. XI., 

Parta 7 and S, and Vol. XH., Parts 1 and 2. 1879-80. 

From th« Inttitui». 
The Owens College Calendar. Session 1880-1. SSrom the Council. 
Watford Natural Hiatory Society and Sertfordahire Field Club.— 

Proceedings. Tol. II. Parts 2-8. From tho Couneil. 
"West of Scotland liming Institute f Henceforth, Mining Imt. of 

SootlandJ.—Tis3isactiQn6. Tol. I. Parts 7-11. 1879-80. 

Aom thi Gevaeil. 
Wigan Pree Library. — Catalogue <d Woita on Uiniag, Metallurgy, 

and Uamifaotnroe. 1880. Fi-om the Committee. 
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AinirAi Rxposia, froh tbx CouaTrxH. 

Chester Society of Nfttmal Hutory. 1879-80. 

BeTon and Exeter Piee Lilnary. 1879>80. 

Dundee Free Librery. I878>9. 

Oeologists' Assooiatios tor 1876-9. 

Leicester Town MoBenm. 1880. 

LiTsrpooI Free Library. 1878-9. 

SaUoid Uoseam, Libraries, and Farka. 1877-8 and 1878-9, 

Agasaiz, Alexander. — Mnseam of ComparatiTB Zoology, Cambridge, 
U.8.A. 

Annnal Beport of the Curator. 1878-9. 
BuUetin. Vol. T. Nos. 15 and 16. Tol. VI. Kos. 1-7. 
Vol. VTI. {Vol. I. Geological Series) No. 1. 
Gilbert, G. E. TT.S, Geological and Geographical Surrey of the 
Bocky Honntain Begion. — Beport on the Geology of the 
Henry Mountains. 
Hayden. F. V. — "The Great "West." Its AttraotionB and 
Besources, &c. Article by the Donor. 

TT.S. Geological and Geographical Survey of the Terri- 
tories of Idaho and Wyoming. 1877. 
U.S. Geological Survey of the Territories. Vol. Xn. 
Sheafer, P. "W. — Diagram of the Progress of the Anthracite Coal 
Trade of PennBylTama. 

Famphitl. — On the Anthracite Coal Fieldsof Pennsylvania 
and their Exhaustion. 
Smithsonian Institntion, U.S.A. — Annual Beport for 1878. /Von 

the Couneil. 
Transactions of the American Institute of Mining Engineers. Vol. 

VII. May, 1878, to February, 1879. JJ-om tk* Couneil. 
Wincbell, N. H. — The Qeological and fTatnral History Survey of 
Minnesota. Annnul Beports for 1877 & 1878. 

CAITAnA. 

Selvryn, A. R. C, F.G.S—BepOTtofGeological Survey of Canada. 
^thUaps. For 1877-8. 
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AunSALIA. 

Quarterly Bepoita of the Uming BurreyorB and BegiBtmn. 

Victoria. July, 1879, and to end of June, 1880. 
Beport of the CMef Inspector of KineB, Vietorui, for 1879. 
Report. — Of Progreas of the Geological Sorrey of Tictoria. 1879. 

No. 6. 
Boyal Society of New Bouth Wales. — Journal and Prooeediugi. 

Vol. Xn. 1878. H-om tht Soeitty. 

FOBSIOX. 

Deutsche Qeologjficbe GegellBchaft. Zeitsdmft. Seft 4., Band 

XXXI.andHeftm 1 and2, BandXXXn. From tht 8oei*ig. 
Academie Imperial de St. Fet«rabo<u^. M6inoires. Til* S4rie. 

Noe. 10 and 11, Tome XXTI., and No. 1. Tome XXVII., 

Bulletin. Noa. 3 and 4. Tome XXV. From th^ Aeadimit. 

Soci6t£ Vaudoiae des Sciences NattirelleB. Lauaanne. Bulletin. 

Nos. 83. Vol. XVI. 1880. JVom tha Society. 
8oci4t6 Oeologique du Nord. LiUe. Aiuutles. Tome VI. IB78-9. 

From the Soetcty. 
Verein fdr Etdkonde za Halle a/a. Zeitscluiften. 1879. /Vom 

ihc Society. 
NatnrwiasenBcliaftlichen GteseUHchaft Iras in Dresden. — Sitzungs- 

bericht«. Farts 7-12, 1879. li-om tht Society. 

BOOKS PXHCHASED 1879-80. 

Coal Mine Gases and Ventilation. Thomas. 8vo, 1878, 
Geological lllagazine. Kos. 187-196. 1880. 
Geological Becord. 1877. 

Hetalliferons Minerals and Mining. Bavies. 8yo. 1880. 
Falceontographical Society. Mjiuyraph. Vol. XXXIV. 



jbyGoogIc 



Ainrtr 

Cheater Society o 
DevoD and Exeb 
DondeelVee U 
QetAog^M Aear 
Leicester Tow? 
Liverpool Pre 
SalfordHiue 



GUbert, 
Be 
F 

Haydr 

? 



:|:=J I!, Google 



Imtitate of Mining h 
>{ IGiiingaiid KaAMM 
'oramll and B«TC«. 



C. Selwjn, 
«>n, F.G.S.) 

:edbyG00g[c 



Bocnma with wbox the Soonn Exchaksbs its TAurucmnrB, 

1M> ^UdTDXiaRB UTD JODBBALS lA VHOU A COPZ IS SWX fBJH. 

I. — EiieLAirD. 
ZmAwi Biituti liuseniB. 



Geologicd emrey. 

Oeologista' Associatioa. 

Institate of Meshiuiiccl Engmeeia, Yiotoiift 
Street, S-TT. 

Iron and Steel InatitaU. 

Sojral IiistitatioB. 

Boya! Seoiety. 
JtmOMiir Field ^^atnisIistB' Sooisty. 

Free Libraiy. 

Literazy ftnd Pfailoaopbical Sooie^. 

Oweos College. 

SoientiBc Studente' AMOcmti<Ki. 

Salf Old Boyol Kuseum and Library. 

BemtUy Midland Institute of MisiBlK Engiaesz*. 

Sirmit^ham Free Library and Uuseum. 

Brutal IfatnialiBts' Society. 

Cambridgt Getdogkal Uuseum, ¥uT6nitiy. 

TJniTersity Library. 

Chttttr , ..Svoiety of Natural Sd^oe. 

Cheiiet^ld Institateof Mjiu]igEngineer8,&c.(iiiboaiidvol8.) 

Cornwall Royal Geological Society, PenaanCe. 

Eoyal Institiition, Troxo. 

Dtidlfy South Staffordshire and East ITorceBteishlro 

Inatltnto d Mining Bngineers. 

JSxftfr Albert Memorial Musenm. 

Htri/ord Natural History Society and Field Clab. 

Ztfdt Oeological and Polyteohnio Society. 

Philoaophioal and Literary Society. 

LtictiUr Literary and FhilosopMcal Society. 

Lwarpool Free Library and MuBenm. 

Oeologioal Society. 
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/P«iMMff*-cn-7^fM..InstitDte tA Kndiig and Huhaiiioal EngiuuMB. 

Oxford .Bodleian Library. 

BadcHfle Libmy. 
8emOi ShiMt . . . .PnbUo Free Lilmiy. 
SU>h»~on-Dr9nt,. ..^ca^ StaffoTdahiTS Institute of ICsing and 

Veohauieal Engineen. 
Smaitta Bontii Walea Inatitnto of Mining and MechaJiieal 



li-vro Ifinen' AasociatioH of OABwall and Deron. 

Warmth Watnral History Society. 

Wigim Free Library. 

IClsing Behool. 

II. — BoOTLUfS. 

Dtmdtt Free Libnoy and Uusenin. 

^dinbvrjh Advooatoa Library. 

Geological Society. 

Boyal Society. 

Eoyal Physical Society. 
Qlatgow Qeological Society. 

Katnral History Society. 
Samilbm Mining InBtituto of Scotland. 

in. — IsxLurs. ■ 
DMm B(^ Dablin Sodety. 

Boyal Owdflgicol Society of bala&d. 

Trinity CoIIegB Library. 
Bel/alt Natural History Society. 

IV. — AttBTRAill. 

MtHoume Public Library of Victoria. 

Sgdnej/ Free Public Library. 

Eoyal Society of N. S. Wales. 
Jftm>attl» John Mackenzie, F.O.S. 

v.— CAWiDA AST) TJHTTSD StATEB. 

Mmirtal Qeol<^oal Survey of Canada (A. B. C. Selwyn, 

F.G.S., Director). 
M'Gill College (Principle, J. W. Dawson, F.G.8.) 
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TomUo Canadiaii Institute. 

Albany, W.8. . . . .Terpluick CoItul 

£uien, U.S. Pree LibiRry. 

Colwnhiu, U.S. . .Ohio, Geographical Surrey of (Dr. J. S. New- 
berry, F.G.8.) 

Eaiton, V.S American Instdtnte of Uining Engineers. 

IndttmapoU*. V.S. E. T. Cox^ State Geologist. 
y«w/uMn, U.S. . .FrofeSBor 0. C. Uarsh, F.Q.S. 
Wathrngton, U.S. Smithsonian Institation. 

VI. — POBXIOX SOOTECIBB. 

Btrlin Geological Society of Germany. 

Cahutia Geological Borrey of India. 

Chrwtianta Koyal TJniTeisity of Norway. 

Salle, A.S. Terein fnr, Erdkonde. 

Lmttannt fSuineJ Soci^ti6 Tandoise des Sciences Natarelles. 

LilU 8oci6ti^ G&ilogiqoe dn Nord. 

Pita Sociata di Scienci NaturaU. 

Rio d» JiMtiro . . . .Huseu Nacional. 
St. PtUriiurg . . . .Academy Imperial. 
Ibrt'tt Academie Boyale. 

Til. — SuuillTIll'IC JOUBNAU, fto. 

fftologicai Magatint, GtelofftMl Rteord, Mining Jimmal, CoUitiy 
GtUH-dian, Iron and Coal 2i-adot Rtviow. ' ' 
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TRANSACTIONS 



MANCHESTER GEOLOGICAL SOCIETY. 

Pabt II. Vol. XVI. Sbbwoit 1880-81. 

At the Ordinart Meetinq of tlie Members of the 
Society, held on Taesday, the 30th day of KoTember, in 
the Literary and Philosophical Society's Booms, G^eorge 
Street, Kanchester; 

Sir UoHTRED J. KAT-SHnTLBwoRTH, Bart., President, 
in the Chair. 

Kr. William Speakman Brown, of Pear Tree Hoose, 
Tyldealey ; Mr. Arthur Woodbyne Parish, Engineer, Clowee 
House, Higher Broughtou, Manohester ; and Mr. William 
Watta, F.G-.S., Piethome, near Boohdale, were elected 
ordinary members of the Society. 



The following additionB to the Library, received sinoe the last 
Ueeting, were laid on the table. 

Praunted by the Socittia and Authon whtrt mt othtneiu ilaUd. 

Leeds FhiloMpIiical and LiteiaiT Booletf : AmauX Beport, ISTS-SO. 
Londan Qeological Sootetjr ; Qnartui]' Journal, Ko. 144 ; lilt ot Uemben, 
18B0. Mancherter Literary and Philosophical SoiUBty : MsmoiTa, Vol. TI., 
Jtd BeriM (Vol. XXVT., Old) ; TransactioiM, Voli. IVI.-XIX. ICiliiig 
Iialitate of Scotland : TranaactionB, Vol. H., Part 6. North of B ng lafiil 
biiti(Dt« of Mining and Manli»iitnal EngioMn ; Ttaaiaotioni, Vol. ZIlLt 
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Ihirt S. Aoadjmie Impirisle dn Scieocai de St Fftenlni^: Memoira, 
VoL XIVII,, Not. 2-*; Bolletin, Tome XXV,, No*. 6 and 6. SooietA 
Toacana di Sdonze Natnrali: Mamoria, Vol, IV,, faM 2°. Varein fiir 
Erdtamde cd Halle ■/• ■ Uittheilimgen, 1880. Crenrell Cavea, byT. Heath. 
V.S. Geological and Geograpbical Surrej of the TerritorieB (Bietoi? of 
North American Pimupedes, &c,) Miscallaneona Fublicadons, No. 12 ; 
fioM Dr. F. T. Sa^An, Dineler af (A* U.S. Ot^ogiaU Simty. Oeolo^cal 
Sarvey of Victoria; Vola. II.-VI. ; from T/tomat Couehman, Big., Secritan/ 
ofMmtt, fa., Viatnia. 



The Fkesidekt, upon taking his seat, said : In taking 
tlie chair here for the first time, I have to. thank yon for 
the honour vhioh you have done me in electing me 
President of this Society. I feel that I shall have the 
support of the Offioere, of the Vice-Presidents, and Past- 
Fresidents of the Society, in carrying out the duties ; 
otherwise, I should have hesitated, as indeed I did hesitate, 
very much in accepting the post. I am Very sorry I am eo 
much engaged that, for the present at least, I cannot offer 
you an address on Qeology or mining, which, I understand, 
is expected; but on that subject I hope you will be 
indulgent with me. 



ON THE DISCOVERY OF ROCK SALT AT 

PREESAL, LANCASHIRE. 

By Joseph Dicsinsoit, F.G-.S. 



It will not be surprising to those who are conversant with 
the geology of the neighbourhood of Fleetwood that rock 
aalt has recently been sunk to at Preesal. In an official 
report made by me on the salt districts, relative to landalipe, 
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and printed by order of the Hotue of Commoiu, 6tli May, 
1873, imd in information given by me to this Society, I hare 
attributed the ancient Brine Spring at Barton, near Down- 
holland, mentioned in Baines's History of Lancashire, as 
well as the subsidences of land by which the Quttern and 
White Otter Meres, near Birkdale, Southport ; and the sab- 
aidences with encroachments of the sea at South Shore, 
Blackpool; and further uorth to near tJIrerBton, to the 
solution of Rook Salt. Mention has aim been made by 
other members to this Society of Rock Salt having been met 
with in a borehole put down some years ago at Fleetwood. 
The new exploration at Preesal, however, having been 
successful, gives the subject an additional interest, and I am 
happy in being able, with the consent of Mr. R. Howeon, 
of Middlesbrough- on-Teee, by whom and his friends the 
exploration has been made, and from my own knowledge, to 
give the following particulars : — 

The site of the exploration is about half a mile south-west 
of the village of Preesal, and about a mile and a half in a 
direct line south-east of Fleetwood. A shaft eight feet in 
diameter, bricked throughout, has been sunk to a depth of 
about 309 feet, and from the bottom of it a borehole has 
been put down, making the total depth proved 525 feet. 
The strata passed through were ordinary saliferoua maris 
and marlstones, some oontaiuing gypsum, which continued 
to a depth of 258ft. 6in. At that depth Rock Salt was met 
with, which, with divisions or partings, continued for 
266ft, 6in., to the bottom of the' borehole, without being 
got through. 

This thickness of Rock Salt is similar to that met with in 
the salt districts of Cheshire and County Antrim, where 
Rock Salt is being worked, and to what has been proved by 
boring at Middlesbrough, and Fort Clarence, near the 
mouth of the Tees, and also at Stoke Prior, Worcestershire. 
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The following is a section of the Strata nmle and bored 
throagli at Freesal : — 

Total depth 

ft. in. ft. in. 

Soa I 

Sand, with gravel 1 2 

Soft blae day, with sand and water 44 6 46 fi 

Kunuing sand and water 2 48 6 

Hard strong clay 24 . . 72 6 

Blue and yellow st^ne 5 6 78 I 

Soft red shale, with blue and white partings,, 53 3 .. 131 4 

Blue shale, with gypsum 25 .. IS6 4 

Bed shale, with gypsum 44 4 . . 200 8 

Gray shale, with gypsum S . . 205 8 

Brown shale, and gypanm 35 . , 240 8 

Tery soft gray shale, with gypsum, tastes salt 17 10 .. 256 6 

Bock salt, and red shale 19 6 . . 278 

Bock salt, with partings 6 . . 284 

Bock salt, withred ehale 18 . . 302 

Hard rock salt (bottom of shaft in this) 19 ., 321 

Hard rook salt 14 9 ..335 9 

Shale, and rock salt 1 4 . . 337 1 

Book salt 6 6 . . 342 7 

Grar shale 2 . . 344 7 

Bed rock salt 2 . . 846 7 

Book salt, with gray shale partings 17 .. 363 7 

Oray and red shale, with rock salt 5 . . 368 7 

a>Td rook salt 12 II .. 381 6 

Bed shale, and rook salt 13 10 ..395 4 

Haidrocksalt 6 1 ..401 5 

Bed shale, and rook salt 4 3 . . 406 8 

Bock salt 9 9 . . 415 6 

Book salt, with gray shale partings 526 
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TEMPEILATTJEE OF STRATA AlTD SEAMS OF COAl 

TAKEN DT THE NEW 8INZING8 OF THE (JUFTOIf 

AND KEE8LET COAL COMPANY AT NEW- 

TOWN COIXIEEOB, CLIFTON, 

Fhm AugvMt lit, IS78, to JPovmitfr, 1880. 

By Hbbbebt Axfbbd Woodwaxd, Civil and Mining 
Engineer. 

We had got down to a depth of over 200 yards before 
the experiments commenced, having previooaly only taken 
a tew obsQTvationfi. 

The holes were drilled as soon as possible in the nevly 
exposed face of the rock or coal, some vertically in the 
bottom of the shaft, and others horizontally in the sides ; 
the shafts did not make much water, so that most of the 
holes were dry or nearly so, which was favonrable to our 
observations. I have in each case in my tabulated statement 
kept a record of the condition of the drill hole. 

When the drill indicated that we had got to a seam of 
coal, we bored through one or two feet of the overlying 
measures into the seam and inserted the thermometer so as 
not to give it a chance of cooling down, which I found took 
place rapidly when the coal was exposed. 

The shafts were sunk at an average rate of one yard per 
day, so that the measures had little time for cooling. 

The height of the top of the shaft is 2868 feet above the 
Ordnance datum or mean level of the sea, and the depth 
below the sea level of the bottom of the shaft, as at present 
Bank, is 1428*3 feet, or a total depth from the surface of 
1715 feet 
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I have given in most oases the height of the barometer on 
the surface, the temperatoro on the surface, the temperature 
of the working place, and of the rooks and metals, and 
the seams of coal. 

The temperatore of the working plaoe would be afkoted 
by the air blown down by the Schielie fan, and also by the 
air from the compressors, which drove the Burleigh rock 
drills ; as, if the place became too hot, the sinkers used to 
let the compressed air at a pressure of 60 lbs. per square inch 
blow off into the shaft, and this had a rapid cooling effect. 

From this table I get the following results : — 

The average temperature of the coal seams increase 1' £or 
each 55 feet vertical, nearly. (64^) -feet exactly. 

The average temperature of the rocks and metals 1' 
Fahrenheit for each 69 feet sunk, and the average for both 
rocks and coal 1°F, for each 61iV feet nearly. 

At a depth of 1,433 feet we came upon a bed of white 
sandstone rook between 50 and 60 yards in thickness, and 
the temperature in this remained constant 78°F. till we got 
within 21 feet of a seam of coal 6 feet thick, when the 
temperature began to rise, and continued to rise till we 
passed through the seam named above, and through a 2ft. 
seam some yards below the 6ft. seam, where we recorded the 
highest temperature, 82° +F. This was the most fiery seam 
met with. We sank the shaft to a total depth of 1,715ft. 
into rock, and the temperature was exactly the same as that 
in the bed of rock at a depth of 1,602ft., viz., TS'+F. 

Ten months after the shaft had cut the Trenoherbooe Mine, 
I had the temperature again taken in the coal, and warrant 
below the coal, and found the coal had cooled down 3°F. 
and the metals 2}°F., at a depth of 560 yards— 1,680 feet. 

I also applied the same test to the Doe Mine, at a depth, 
of 1,294 feet, and found the coal had cooled 3° and the 
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metals 3*F. in twenty months. This looks us if ik« deep 
seam was cooling more rapidly of tlie two. 

The temperature of the working place, i.e., the shaft, was 
generallf 6° to 7° below that of the surroundinj; rooks or 
oool, but this is not reliable, as it would vary very much 
aooording to the qoantity of air blown down. 

The men and their lights raised the heat of the working 
place y to 4'F. on an average. 

All the tests were carefully conducted, and in some cases 
verified two or three times over. 

The holes in most oases were drilled by Burleigh rock 
drills, driven by oompressed air, the exhaust being allowed 
to escape into the shaft, and it took fifteen minutes to drill a 
hole 3" diameter and 3' 6" deep in hard sandstone rock. 1 
thought this might slightly raise the temperature of the 
rook round the drill hole, but as water was used in drilling 
I think it had no appreciable effect, and to test it I had holes 
drilled by hand at the same time and the thermometer 
inserted, but found no difierence. 

The experiments were conducted as follows : — 

The hole was drilled as soon as possible in the newly 
exposed face of rock or coal. The thermometer was inserted 
into the drill hole, then dry waste put on it and the hole 
stopped with clay which had been kept down the shaft till 
it was ol the same temperature as the surrounding measures. 

The thermometer used was made by Caaartelli, of Man- 
chester, and I have had it compared with a Kew standard 
thermometer to see that it was correct. 

I am sorry that I did not apply a presBure guage to the drill 
holes, where gas was given off freely, as I have Little doubt 
that it was given off at a very considerable pressure from 
the way in which it lifted the metala when near a seam of 
eoal, and the great compression may have had an effect in 
raising the temperatore. 
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From these experimeots it appears that themor« fiery the 
mine the higher the temperature of that mine, and in 
approatJiing the mine the temperature of the rocks inoreasad 
more rapidly the nearer we got to the mine and aa gas vaa 
giren off into the drill holes. 

I find that at a meeting of the BritiBh Assooiation on the 
3rd of September, Professor Everett read a report of a 
oommittee on miderground temperatures. At Folergoch 
Lead Mines, Flintshire, near Bhyl, they oondooted their 
e^>eTiment8 in a different way to what I have done. They 
drilled holes 24° deep at from 1 j[ to 5 yards from the face ; 
put the thermometer in and plugged the hole, left it in four 
days, then took it out and read it ; re-inserted it and read 
it again a week later, and in no case was there a variation of 
so much as half a degree. A slow action thermometer wasused. 

This waa in carboniferous limestone, the shaft top 190 ft. 
above the sea level, and the deepest working 900 feet below 
sea level. 

The average temperature of the earth is generally about 
50° F. at a depth of 50 feet, and at this depth remains con- 
stant. Therat«of increase inourcoal mines, asgenerally given, 
is 1°F. for each 60 feet, hut it is questionable whether, after a 
great depth is reached, the rate of increase does not become 
more rapid. At Bose Bridge, 403 fathoms deep, the average 
rate of iacrease was 1°P. for each 56 feet. Mr. Dickinson 
gives it as 1" for each 55 feet in his report to the Ro}^ 
Commission. At OlifTord Copper Mines, - 440 yards deep, 
they got 100°F. in 1863, and in July, 1864, it feU to 83=, or 
17° in 12 months. At Rose Bridge, at a depth of 2418 feet, 
it was 92°F. At Newtown, at 1715 feet, it was 78°F., a 
difierenoe of 14" in 703 feet, or 1° for each 50 feet. 

The temperature of the earth in this country is estimated 
to be 9&°F, at a depth of 3,000 feet, and increases 4 per oent 
at a further depth of 4S0 feet. 
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From my e^>erimenta it would be 99°F, at a depth of 
3,000 feet if it continaed to increase at the same rate as in 
the 1,715ft. sunk through at Newtown. 

It seems to me that in mafciiig these experiments you may 
get a very muoh higher average temperature if you hare 
fiery seams, and a large number of those seams in the shaft, 
as in this case there are ten seams of cool passed through in 
1,100 feet, and as each seam is from 1° to 2° higher than the 
measures above or below, and in two cases 4° and 5°, it raises 
the average temperature considerably, and that you would 
get a much lower average where the seams are more widely 
separated by thick beds of rock or metal, if the same rule 
holds good in the measures in other places, i.e., that the 
temperature of the eeams of coal is much higher than the 
surrounding measures. 

I do not know of any observations where the temperature 
of the coal seams and rocks have been kept separate. 



Mr. Dickinson said : This subject is one which was before 
us, on the Coal Commission, at very great length, and we 
had observations from almost every available source. 
Amongst the rest there were some in this immediate neigh- 
bourhood; and I find that Mr. Woodward's observations 
confirm those made by Mr. John Knowles, in some of the 
collieries adjoining, and also his observation with regard to 
the coals being higher in temperature than the surrounding 
rooks also corroborates previous observations. The cause 
that Mr. Woodward attributes that to has not, I think, been 
previously stated — that is, that it is through the expansion, 
of the gas liberated by the coal seam. That is a con- 
clusion which perhaps admits of some consideration before 
being accepted, because in one part of his paper Mr. 
Woodward tells ue, no doubt correctly, that the e^qtansion 
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of the air from the bit engines has a cooling effect. The 
expansion of the gas from the coal seam ought, there- 
fore, to have a corresponding ^Bot. Goal seams, hovever, 
are higher in temperature than the surrounding rocks, and I 
almost think the harder the rock the slower it is in giving 
off its heat. Of course these are rock temperatures. 
They are but the temperatures of a mine, which may 
he reduced by ventilation ; nor has Mr. Woodward given 
any hygrometical ohserv&tioaB showing how the humidity 
of the air increases in the deep mines. But in this 
report of the Boyal Oommiasioners to which Mr. Wood- 
ward alluded, mention is made that in the Seaham Col- 
liery, where the recent explosion took place, a greater 
degree of humidity was met with than in any of the other 
mines which we had before us. Next to that was the Fendle- 
ton Colliery. Then again, lest any one should generalise too 
much, and say that this great dryness in the Seaham mine 
oaosed the explosion to extend considerably, I may tell you 
that at Risca, where an explosion took place last July, I 
took hygrometical observations only a few weeks ago, and 
there the air of the mine was nearly saturated. There was 
only 2° difference between the wet and the dry bulb ther- 
mometers. The return air was actually saturated. The 
temperature in the Pendleton Colliery with the dry bulb 
was 77° ; with the wet bulb 69° — that is, a difference of 8° ; 
and at the Seaham Colliery, where the observations were 
taken, the dry bulb showed 78° and the wet 67° — a 
difference of 11°; whilst at Kisca the temperature of the dry 
bulb was 70° and the wet bulb 68°, and with those tempera- 
tures there were drops of moisture falling from the roof of 
the mine. In the return air, near the up-cast, the tempera- 
ture of both thermometers was 67*. 

The President : I am glad that Mr. Dickinson noticed 
one point which Mr. Woodward suggested in his paper, 
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namely, aa to inonased tomperatora being oaoaed, appa- 
rentlj, by compressioa of gaa in a coal aeam. So doubt 
if, by mecbanical meaaa, a quantity of gas were to be forced 
into coal, tbe temperature of the coal might be raised ; bat 
the fact of a quantity of gas having beea pent up in 
the 00^ for many years, or even centuries, could not 
possibly as a physical fact, raise the temperature of 
that coal. And if any small opening were made which 
would tend to liberate that gas, the natural consequence — as 
another physical fact— of the liberation of that compressed 
gas would be to lower the temperature, especially if the gas, 
as must be the case when fire damp exists under Tcry high 
pressure, were in a state of liquefaction. I do not know 
how far it has ever been proved that fire damp exists in the 
coal measures in a state of liquefaction, but in very fiery 
seams I imagine that must be so : then when a bore-hole or 
other opening enters the strata, the gas will be liberated, 
and a remarkable reduction of temperature must ensue. No 
doubt during the ages which succeeded the deposition of 
the coal measures very high temperatures were caused by 
the conversion of the carbonaceous matter into coal, and it 
may he that some of the heat evolved in that process may 
have been stored up, and superincumbent non-conducting 
strata may have kept it in; or, more probably, it may 
be that the chemical changes not being yet complete, 
they are still causing some evolution of heat. I would 
suggest this as the more probable explanation of the 
heat than the theory advanced by Mr. Woodward, which 
I, equally with Mr. Dickinson, cannot altogether coincide 
in. I think the facts mentioned in the paper are 
exceedingly interesting, and I hope they will be made 
the subject of future investigation, whenever opportunity is 
given for it by further sinkings. 
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ON MARINE FOSSIL SHELLS AT A8HT0N MOSS 

COLLIERY SINKING, NEAR ASHTON- 

UNDEB-LYNE. 

By Me. Gborqe Wild. 



Thia subject —the bed of marine shells in the middle coal 
measure series of Ashton-under-Lyne — ^is one in which 
many members of this Society have taken cousiderable 
interest, and I therefore have pleasure in bringing tmder 
notice the following additional information in connectioi] 
with it, feeling satisfied that if this bed should prove 
to be tiniqne, as I believe it is, so far as at present known, 
in the thick scries of the middle coal measures which 
exist on the western side of Ashton-under-Lyne, it 
cannot fail to have a highly practical diagnostic value to a 
Society which combines mining with structural and pal- 
seontological geology. And if, in the careful and detailed 
section taken at the Ashton Moss GoEiery Sinking, the 
palffiontological characteristics were added, a most valuable 
assistance would be provided for those whose duty it may 
be to explore ground which has been disturbed by faults 
of greater or less magnitude. 

Together with others, I long felt uncertain, in the 
absence of direct proof, as to whether the bed cropping 
out in the river Tame, containing Qotiiaiitea, AvioultHpeclena, 
OrthoeeraUtet, &c., was occupying a true position in the 
measores, the section of 'which below this bed was thought 
to be well known. 

I consequently had freqaemt conversations and discussions 
OD the subject with my friends, Messrs. Bailey & Radcliffe, 
who SB well as myself have given it much consideration, 
and a little over a year ago, accompanied by Mr. John 
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Aitken, one of the Yice-PreBidentB of this Society we visited 
the Tame and made a careful examination of tlie bed wtioh 
is to be seen in the eastern bank of the river near the 
London and Korth Western Bail way Co.'s viaduot where 
it crosees from the Ashton to the Dakin£eld side, near 
Walk MilL We were successful in obtaining several fine 
epecimens of Goniatiles, one or two of Aviculo-pedena, &o., 
and a number of fair specimens of Orthoceratites were also 
met with. I however examined them carefully, and, — well 
remembering how my friend, Mr. E. W. Binney corrected 
me upwards of twenty years ago for claiming that QontatUes 
and Aviculo-peclens were peculiar to the Bullion coal of 
Burnley or Foot Uine, of Oldham, belonging to the lower 
coal measures of these districts, he having found them below 
the mountain mine, — I expressed my opinion to Messrs. 
Aitken & Radclifie on our last visit to the place that the 
fossils did not agree in all respects. 

We discussed the questions as to the continuity of the 
bed, the probable depth it should be met with in the Ashton 
Moss Sinking if continuous, and its importance, and the 
general feeling was that it would form a most valuable 
datum line from which to calculate the position of the 
Dukinfield series, viz., the Sod, Great, and Boger Mines. 

Feeling anzious lest the bed should be sunk through 
unobserved, I paid frequent visits to the colliery with a 
view of making enquiries and examining the shale heaps, 
but I got no sign or tidings of it until October last, when 
I had the good fortune to find a shale which appears to 
correspond accurately with the bed outoropping in ihe 
Tame, containing specimens of Goniatitea, Avioulo-pecleTU, 
Orihoceratitea, Poaidonia, DUcitea, Turritella, and fish 
remains; there is also a thin marble-looking band iu it, 
containing fragmentary shells, which has a somewhat 
encrinital appearance, showing when prepared in the form 
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of slips and ezamined under the micToaoope fomu like thow 
depicted, on enlarged sctde, in Sketches 1 and 2. They 
appear to be Spiny or Eclunatons shells in company with 
the Spiral Turrttella, while the remains in the original slab 
exhibit a relation to both Encrinites and Orthoceratites. 

The qnwrtion of these shells belonging to the lower coal 
measureB may, I think, now be considered settled, as the 
shdls loond in this sinking agree accurately with those of 
the outcropping bed which, to all appearance, is continuous, 
therefore its horizon can be fixed and converted into a 
datum line. 

From a section in my possession, the accuracy c^ which 
I have no reason to doubt, commencing at the river Tame 
where this bed of marine shells is seen, I calculate that the 
Sod Mine is 208 yards, the Ch«at Mine 275 yards, and the 
Roger Mine 305 yards below it. Should these distances be 
correct, and the poaitioii of the bed in which these shells 
exist be accurately fixed at 770 yards from the surface, of 
which there is some doubt as the shells were not diecovered 
for some time after it was sunk through, the total depth to 
the Roger Mine would be 1,075 jrards, a depth which has 
not, so far as I am aware of, been attained by a perpendicular 
shaft. This depth is of course liable to variation in case 
oS faults intervening. 

Since writing the foregoing, I have paid another visit to 
the oaterop in the river Tame, and from observations I find 
the inclination of the strata to be about 35 degrees, and 
direction W.S.W., and that the thin coal with its iron 
stone and shale roof containing shells, crops out in the 
bank of the river. The fossils which I picked up during 
this visit, which was only a short one, were OoniaUtea, 
Aviculo-pectena, Anthracoxia, and Turritella, which confirmed 
an opinion I had previously formed that the Turritelltda 
were represented. 
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Mr. DioKiHflON said that tliere is one coal sliaft, at 
CHlly, near Charleroi, in Belgiam, where a m'im'lar depth 
has been attained to that named by Mr. Wild. In 
this ooontry, hoirever, we have no Booh depth worked to 
in the coal measures, although tn the township where ho 
resides the depth now reached is about 1000 yards beneath 
the surface. The paper has a special interest to many 
members of this Society. For many years we have been 
led to believe that these shells, the goniaiiies and others, 
had never been met with above the Mountain Mine 
series. That was laid down as an axiom ; and when these 
shells were discovered by, I think, Mr. Green, of the 
Geological Survey, some years ago, so much doubt waa 
expressed about the situation of this bed in the coal strata 
of Lancashire, that geologists even imported some large 
fault as having thrown up the lower measures to the 
top of the coalfield. That, however, had given way 
in the minds of most persons, some years ago, and the 
fact of the fossil bed being sunk through in this Ashton 
Moss pit must entirely dissipate the belief in any such 
fault. Another moral I think we may all learn from it ia 
this: that it does not do in Cacology to place too much 
reliance upon a particular fossil that ia met with. FossUa 
are an exceedingly good guide, and generally form a guide 
by means of which conclusions can be drawn, but unless 
corroborated by the structure of the rocks, as well as by 
their surrounding features, Geologists may be led astray. 
This is one instance where they have been led astray, for 
many years, simply by fixing a particular fossil down to 
the bottom of the coalfield. 

Mr. AiTKEM : I think, sir, both geologists and miners 
will be deeply indebted to Mr. Wild for his observa- 
tions. It has long been a moot question whether the shells 
found in the valley of the Tame were there in their 
natural position, or had been brought up by some dido- 
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oatioTi, and so exposed to viev. When tlie disooveiy was 
made by Mr. Cbeeti it created some little stir in the 
geological world, and I believe tlie matter was brought 
before this Society by Prof. Hull, and disoosaed by the 
members. Great doubt waa expressed as to whether .the 
diacoTery really indicated that marine shells were to be 
found in the higher coal measures, or whether their pres- 
ence in the position named arose from the ciroamstance 
which has been alluded to ; and the doubt has, ever 
since that period, remained. I have, on two or three 
occEBionB, in company with Mr. Wild, visited the site on 
the banks of the Tame, and have thus been able to collect 
a very considerable number of shells, of the species 
mentioned in the paper. The gantatiiet, with one excep- 
tion, I consider are similar to those found in the lower coal 
measures, and the same may be said with regard to the rest 
of the fossils. The importance of the discovery made by 
Mr. Wild — and but for his care and assiduity it would 
not have been made — cannot be over-estimated. From the 
information I was able to gather in the course of a visit 
to the colliery, it appears that the bed was not discovered 
at the time when the measures were sunk through ; but 
the fossils were subsequently discovered by Mr. Wild 
amongst the shale on the bank. The discovery is important 
in two respects : in the first place, it points out that the 
conclusions which have been arrived at by Mr. Binney and 
other Geologists that marine shells were not to be found 
above l^e lower coal measures will require some modifica- 
tion, as it turns now out that they exist in one instance at 
least, in the higher coal measures, and the place — the exact 
horizon — is now fixed. That is important as upsetting a 
theory which has prevailed for a quarter of a century at 
least, and in the second the discovery fixes a datum line 
which will be of the greatoat importance to those who are 
Dskijag far ooaL When these shells are found on new 
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grmind it will be very easy to calculate with certainty the 
position of the beds below. At Aahton Moss the measures 
aimk through are untried measures ; a great expenditure 
of money haa taken place, and there has been great uncer- 
tainty until a very recent period as to the horizon which 
bad been reached for want of sach datum line as this bed of 
marine shells supplies. 

Mr. John Qrbbnwood said that, as manager of the mine 
which contained the fossil shells referred to, it was, perhaps, 
desirable that he should say something in corroboration of 
the facts stated by Mr. Wild. First, as to the depth of the 
sinkings : Mr. Wild calculated the depth of the Roger Mine 
at 1075 yards. The shaft had been sunk to a depth of 800 
yards, and below that there was a bore-hole, which made the 
total depth below the surface 1050 yards, the mines passed 
through coDsisting chiefly of two — one (which they called 
the GIreat Mine), 6 ft. thick, proved at 890 yards ; and 
another, the Boger Mine, nearly 4 ff . thick, proved about 
935 yards. They were thrown somewhat oflF their guard in 
the examination of the beds, in search of the fossils in 
question, owing to the peculiar nature of the strata passed 
through, which did not at all agree in other respects (apart 
from this bed of fossils) with the other strata in the Ashton 
coal-field. The principal rock characteristic of that field was 
a bed, about 40 yards thick, below the Sod Mine, and that 
bed has not been seen at the Ashton Moss Colliery, though 
beds of similar nature had been passed through. By com- 
parison of the nature of the metals, the depth at which the , 
fossils were passed through was fixed at 750 yards, or there- 
abouts, but they could not tell to within 20 yards ; however, 
aths they would have a second shaft passing 
same ground, and he had no doubt that the 
t which the fossil bed lay beneath the surface 
1 without any difficulty. 
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"AECTIO PEAT BOG," EH0DE8 BANK, OLDHAM. 
Bt William Watts, F.G-.S. 



BMd ^ one of the Hon. Beaietariw, in lli« abMBM ttf Uw AnOiOI. 



In consequence of reporta having appeared in Hie Man- 
ohester and local papers, and also in Nature, of the eupposed 
discovery of an " Arctic Peat Bog," at BJiiodes Bank, 
Oldham, I thought the subject would be interestiiig to the 
members of the Manchester Geological Society, if laid 
before them. 

I had only oae opportunity of examining the section 
intact before it was partially covered up, but I had several 
opportunitieB of examining part of the section before it 
finally disappeared, and also of studying the oatore of 
the ground in proximity. 

Not being able to agree with the opinions of some of the 
wnters on the subject regarding the antiquity of the peat 
section, I feel justi&ed in setting forth my news. 
Position of the Pbat Sectioh. 

The peat section is 570 feet above sea level. It exiats 
near the source of the river Medlock, at a point where 
part of the Oldham drainage passes. The seotion is 
nearly on a level with the small brooklet, and is near 
the site of an old mill, which has lately been removed for 
railway improvements. The brooklet, hoverer, has recently 
berai covered in by a brick oulvert, consequently the impure 
waters have now ceased to bathe the threshold of the section. 

The surface of the ground around the section is irregolar, 
and appears to have been stripped of olay and sand in many 
places— the former for briokmaking and the latter for 
mixing with lime for building porpoees. 

Clay has been excavated adjacent to the section, pro- 
bably for the bricks with which the old mill just alluded to 
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vas built, and ma; have had sometlimg to do with forming 
its present position. 

Oa the left, as the stream is ascended, rises Oldham 
Edg:e to an elevation of 826 feet, and Olodwick on the 
right to an elevation of about 650 feet above sea level. 
The valley widens out in gentle nndulations until some of 
the more prominent buttresses of the Pennine range are 
reached, and as it does so, becomes comparatively level, and 
the escarpment on the rise ceases within a very short 
distance of the peat section, which is 14 yards long by 3 
yards deep, and reposes nearly at the highest point of the 
valley, but before arriving at the apex of the watershed. 

Thus a tolerably good idea may be formed of the 

physical features of the ground in which the section is found. 

Ghabacter of the Peat Sbcttion. 

Whatever the character of the deposits above the section 
may have been, the peat is now embedded in arenaceous 
matter, and not in typical boulder clay. The true boiilder 
day, however, is found hard by, but the coarse debris, oi 
which the section is composed, has been re-assorted by the- 
f^ency of water, and rdioved, to a great extent, of its 
argillaceous matter. 

When the re-assorting here alluded to occurred, we have 
no precise datum to guide us, but in my opinion it was 
subseqaent to the uprising of the land since the glaoial epoch. 

The peculiar position of the peat renders it extremely 
probable that it was formed in a depression of land, and 
that the coarse matrix sucrounding it was subsequently 
washed in by the agency of water, until filled level with the 
surface of the adjacent ground. 

A thin layer of dark blue clay, fairly unform in colour 
and composition, lies beneath the peat throughout its entire 
length, and forms its underaeattng. This clay, in which, at 
a later date, the . vegetable matter secured root-hold, could 
only have been formed in a depression of land, where water, 
which removed it in suspension, was brought to rest. 

r., ., i.,Got-)^lc 
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It vonld be bold to aaaert haw long the peat was in form- 
ing, as BO mach depends on the vitality of plant Iife> 
and on favourable atmoBpheric conditions, extending over a 
series of generations of the living plants. 

Mr. I^ield, who claims this section to be unique, bases its 
antiquity mainly on the finding of fragmentary mosses in 
the peat, which are said from microscopical examination 
to be of arctic origin; but fragments of mosses, and larger 
rootlets of other plants, together with chips of beetle's 
wings, all in a tolerably good state of preservation, do not 
indicate such a great age as would be demanded if it had 
been formed in the pre or mw^-glacial epoch. 

The hypothesis declaring; this section to be of arctic 
origin is, I think, based on insufficient evidence, inasmuch 
as it ignores the probable chemical changes which peat 
beds undergo when in a state of decomposition under salt 
water, or in a matrix likely to prevent the free escape of 
gases during such decompositimi ; and also ignores the two 
factors, denudation and deposition. Indeed the physical 
character of the section and its surroundings appear to 
have been made subservient to what tihe vegetable matter 
contains. 

The finding, however, of essentially arctic mosses in the 
peat proves only that a colder climate existed when they 
grew, and determines Qothing of sorrounding glacial con- 
ditions ; as in Britain at present, we need only ascend high 
enough to find arctic climatic conditions without glacial 
phenomena. 

Evidence depending on outward conditions so precarious 
should be accepted cautiously, and something more tangible 
than a fragile moss is needed to stamp the section as a 
veritable "Arctic Peat Bog," which, so far as I am aware 
of, is unknown in the English dr\ft. 

The accompanying sketch represents the section as I first 
taw it. 
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TIla manner in vhioli the peat is deposited is remarkable. 
On the right hand it terminates Tery abraptly, ia haunoh- 
baoked in the middle, and on the left wedg^shaped, and 
severed £rom that on the right by the interpoaition of ooarse 
debris similar in character abore and below. 

The two beds do not inoUne at the same angle, and it ia 
difficult to believe them contemporary deposits, unless they 
subsequently parted company, which I maintain has been 
' the case. 

The peat is dark brown in colour, and not nearly so 
black as acme I have seen. This diferenoe is probably 
owing to the vegetable humus having been absorbed, more 
or less, by the surroimding arenaceous matter, which is 
oharged with small granitic boulders, rounded and sub- 
angular, intermixed with sandstone grits of local parentage. 

The uppermost layer, about 12 inches in thickness, is 

affected by contact with the surface, and is not nearly so 

compact as the material beneath. It is also more clayey. 

Thb bblation the Peat bbass to the suKBOvifDiMa 

Matrix. 

Having described the section generally, I will now refer 
to it with a view of ascertaining the conditions under 
which it was probably formed. 

In the first plaoe, the two lumps do not appear to have 
been formed in their existing position, which is an nnnatoral 
one for the growth of peat, the plants forming which 
reqoire so much moisture to sustain and nourish them. 

Judging from its present position, the peat was formed in 
a shallow pocket of laud, at no great distance from where it 
now reposes ; and as the brooklet altered its course, from 
time to time, and became wider and deeper, the matrix 
now covering the peat was carried forward by its agency 
and re-assorted, covering the peat from further molestation 
np to the present. The separation of the peat, transversely, 
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indicates an oooasionEl flooded state of the stream before 
the valley aaanmed its present oontoor. 

It is equally evident that a slip has taken place towards 
the left of the section ; and to me it is quite clear that the 
two pieces are detached from a larger mass which once 
existed in the TaUey at a higher level, and, therefore, most 
have slipped through the undermining of the brook, or some 
other aqueous agency. 

The section is too small to show whether any cracks were 
produced during the slipping movement. Indeed, if such 
were made, they would soon be obliterated by the infiltra- 
tioQ of water conveying precisely the same kind of matrix 
for refilling to that surrounding. 

The whole face of Uie section presente a hard compact 

fltmctare, the result of gravelly material having been 

deposited under water and subjected to infiltration, which 

assists calcareous and eilicious particles to cohere. 

The EviDEircE 07 Peat Mossss. 

As before stated, the evidence which mosses afford to 
decide the age of the peat section should be regarded with 
much oaution, as they are to be found represented in nearly 
all northern and temperate latitudes of our globe. 

Evidence is also wanting as to the lapse of time required 
to change mosses into peat. 

The principal mosses found in the peat are Syptmm 
fiuitam, Sypnwm nitane, and Sypnwn tarmantostaa or Syp- 
num cordifoUum.* 

These specimens of mosses are well represented in our 
flora of mosses at the present time. 

Bypnwn fluitana is very common in the neighbourhood of 

* Br. Braithvaite, to whom apeciineiie of these moBMB hare been sent for 
exinYiinatJon, declaiei Bgpnitm Mannanltauia to be ?. fifftmtuim, which mej 
b« found on the Lanoaahire ooait. Binoe the abore untonce was writtan. 
Dr. Braithvaite'i eiAmioatioiia have been made known, and nearly perfect 
QMNM luivB bean fooud, thu« piOTing tha BMtioii to be of 
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Hanoliester, in bogs and marshy plaoea ; Sypnum nitaiu in 
boga in Scotland and in the north ; and Si/pnum sarmantoautn 
on wet, Alpine rocks, in Scotland and Wales. 

The steins are much denuded of their leaves, and the 
latter much split and jagged ; in fact, there is scarcely an 
entire leaf to be found, although their nerve structure is 
well preserved. 

If the section were formed in the glacial epoch, a long 
time must be required to decompose mosses to unrecognis- 
able constituents of peat. Assuming a depression of ihe 
land to have taken place at the rate of 2^ feet per century, 
as stated by Sir C. Lyell, it would occupy 4000 years for the 
submergence of 100 feet beneath the sea, which we are 
told was the case after the peat was deposited, and assuming 
a similar rate for re- elevation, we arrive at 8000 years as the 
minimam time the peat must have been under water. If now 
the same datum be applied with reference to its present eleva- 
tion (570 feet), we get a further 22,800 years since the peat 
left the sea level which would give a total of 30,800 years 
as its minimum age if formed in mid-glacial time, as alleged, 
after which lapse of time one would not expect to find 
mosses and other rootlets, together with beetles' wings, in ~ 
a tolerably good state of preservation. It is therefore 
evident that moBses alone are not sufficient to decide the 
matter in favour of the mid-glaoial theory. 

And, again, apart from the severity of the glacial climate 
for the production of peaty matter, I fail to see how the section 
escaped destruction by stranded icebergs impinging on 
the floor of our sea coast as they moved inland, or from 
shore ice as it slid into the sea, or even by the ordinary 
. tidal wave action. 

Conclusion. 

The peculiar position of the peat — in detached masses — 
renders it extremely improbable that it grew in its present 
position. 
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The two beds are not on the same horizon, as would bo 
the case if ondiBtiirbed since first laid down, and it ii 
Bcaroely likely that the character of the matrix resting on 
the peat would be precisely the same as the matrix beneath 
it, if deposited after the peat was formed. 

The matrix is arenaceoos matter which has been assorted 
by the action of water, probably more than once, and not 
undisturbed drift. 

The peculiar position and oiroumstancee satisfy me that 
the peat was formed in a depression of land, on a sloping 
snrface, and that the brook has undermined the section, from 
time to time, and caused it to slip from its natural bed, 
and subsequently surrounded the peat with washed and 
re-arranged arenaceous material and not with typical 
boulder clay. I see no difficulty in distinguishing between 
the true drift and assorted gravelly material in this instance. 

As many winged insects begin life in water, and as peat 
forms a good harbour for the insect tribe, no surprise need be 
felt at beetle's wings being found in it, and which I consider 
IB also against its arctic origin. 

Mr. Plant said that he was very glad Mr. Watts' paper 
had been brought forward From the first announcement 
of the discovery he did not believe in the conclusions 
which Mr. Nield and others appeared to have arrived at. 
He had not been able to visit the place, but relying upon a 
discussion in Nature, as to its soundness or wont of soundness, 
he thought it had been satisfactorily shown to be unsound. 
There was no such thing, nor the probability of such a thing, 
OS an " arctic peat bog," coeval in time, with the boulder 
day. Mr. Nield claimed it as being unique, but he (Mr. 
Plant) had been shown at Heaton Noiris thin layers of peat 
existing within the true boulder clay but of much later 
date than the clay. The position was due to landslips. 

Mr. AiTKBH said he also was very glad that the paper 
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had been read. Mr. Kteld was kind enoagh to draw liis 
attention to tliia bed of peat, but he was nnable to visit it at 
tbe time. Mr. Nield, however, showed him the sectioa be 
had made, and stated that the drift overlTing the peat vaa 
continuous with that of the suTToimding district, which was 
in his (pinion ondoubtedly of ghicial origin. Not having 
had an opportonity of seeing tbe^snpposed arctic bog, he 
was unable to disonse the matter as he otherwise might 
have done, but agreed with the writer of the paper and Mr. 
Phmt, that it was impossible for a peat bed to be formed, 
as described, in a bed of glacial drift As he understood it, 
Mr. Watts had come to the conclusioii that the bed in which 
the peat was found was re-arranged drift washed down from 
the hills above, accompanied by some sKgbt landslips, and 
i}iat the peat had accumulated in a hollow and been gradually 
covered up by the washings from the surface on the higher 
grounds. This, he (Mr. Aitken) thought, gave a reasonable 
explanation of the whole coatter. 

Mr. G. HoLLiNQWORTR Said he had visited the place in 
question, and made a careful examination, and could not 
dispose of the matter in the same easy way that Mr. Plant 
and Mr. Aitken seemed to do. In his opinion, the peat waa 
interstratified, in its natural position, between the boulder 
day. The peat, as shown in the section, was in position 
upon a bed of sand which was continuous to the east, thicken- 
ing out as had been proved by excavation. The peat, he 
considered, occupied the {dace of the sand. About 300 
yards eastward, a bed of sand was found interstratified 
between two boulder clays in a sort of pocket, and all over 
the district, for miles, the same thing was to be eeea — sands 
covered by drift. Then as to the slipping theory, there 
was, so far as he saw, not a trace of a slip anywhere ; and 
the under surface of the peat, or rather the top of the 
clay, was continuous backwards and might be traced, 
for perhaps twenty yards, at right angles to the section. 
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Ur. Nield had not decided that the peat was arctic from 
a microscopical examination of his own, he placed some of 
the mosses found in the hands of Mr. Whitehead, a con^ 
petent muscologist, who recognised one or two species of 
decidedly northern character, and they were now in the 
hands of the Kev. J. Fergoson, of Brechin, an anthority 
in mnscolngy, for further examination. The blue clay 
beneath, which Mr. Watts admits was continuous, looked 
OB if it might be the soil on which the peat grew. 

The section (given opposite), which he made from his 
own observations, and which is plotted to scale, would be 
seen to differ very muoh from Mr. Watts' diagram. 

Mr. HoRSFALL said that Mr. Nield, in coming to the con- 
clusion he had with regard to this deporat, had betrayed 
anything bat haste. He had, in &ot, been exceedingly 
deliberate in every step he had taken. He had no theory to 
found upon it, nor did he care to bolster up any theory that 
suggested itself to him when he commenced the examina- 
tion. He invited no less than half a dozen eminent 
geologists, two or three of them professors, who made an 
inspection ; and the only one who offered any objection 
was Mr. Morten, of LiverpooL Mr. Nield was anxious 
that as many as possible should see the section, and on 
a subsequent occasion, nearly a hundred persona were 
present. Mr. Nield specially invited any person who had 
objections to offer to state them then, in order that an 
investigation might be made before the phtce was covered 
up. Mr. Watts was present, and nuide no objection. It 
was after Mr. Nield read his paper later on in the evening 
that Mr. Watts raised his objection. Mr. Nield re^ed, 
and he (Mr. Horsfall) thought disposed of it satisfactorily. 
Mr. Wild said that no doubt Mr. Hollingworth, in getting 
up his section, took all the pains he possibly could, and the 
party who were there at the time Mr. Horsfall q>oke of 
would also take all the pains they conld in examining the 
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peat bed ; bat it wu admitted tbat one end of tbe section 
of peat was partially coyered up ; and it was certain that at 
the end which was covered up first there had been a decided 
slip — there was a clay bank and do peat behind it. 

Mr. AiTKEN ; you noticed that your yourself P 

Mr. Wild said he did ; and he even then struck a pick 
into it. He (Mr. Wild) alec went on the top to see whether 
&e turf had come three or four feet : and his cpinion was 
that it had come over the sand altogether, from higher up 
f^e slope. It is a alickenside in a sort of clay bank, — a 
slip, and he was positiTe there was no bog behind it on the 
same level. 

A VisrroK stated, with regard to the mosses found in the 
peat-bed, that the moeeologists who had examined them had 
almost made up their minds that one doubtful species, sup- 
posed at first to have been Sypnum aarmmtomm, was really 
Hypnum eordifolium, which was certainly not Arcj^io. That, 
however, did not militate against Mr. NeUd's theory as to 
the origin of the bog. 

Mr. AiTKEN said that Mr. Neild had been kind enough 
to show Tiitn a number of elytra and other parte of insects, 
which were comparatiTely well preserved. He also showed 
him several examples of moss, under the microscope, of 
which the leaves were in a very perfect condition. In many 
cases he could see the structure almost as in a recent moss. 
This struck him at the time as being very inconsistent with 
the ides that the peat was of glacial origin — ^many thousand 
years old, — for, after the lapse of such a period, it was hardly 
possible that either the leaves of the mosses or the remains 
of the insects could have been so perfect. At the same time 
he had every confidence in Mr. Kield's desire to arrive at a 
correct conclusion, and knew that he had paid great attention 
to the matter. He regretted that it had not been in Mr. 
N^eild's power to attend the meeting. 
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TRANSACTIONS- 
MANCHESTER GEOLOGICAL SOCIETY. 

Pam ni. Vol. XVI. Ssssoir 1880-81. 

An Ordinart Meetinq of the Members of the Society 
vraa held on Taeedaj, the 31st December, in the Literary 
and Philosophical Society's Rooms, CFeoi^ Street, Man- 
cheater; 

Joseph Dickinson, Esq., F.G-.S., Yico-President, 
in the Chair. 

Mr. E. Leader WiUiama, M.InBt.G.K., Queen's Chambers, 
Tohn DaltoQ Street ; Mr. H. Stott OrimshaT, Stand Lane 
OoUiery, Radoli£e ; Mr. C. E. JeScoH, Colliery Proprietor, 
Sheffield, were elected ordinary members of the Society. 



The following additions to the Library, received dnoe the last 
Meeting, were laid on the table. 

Belfast Natoral HiEtoiy tuid FhiloBopMail Bociet; : ProcMdings for 
B««icinB I8T8-9 and I8T9-S0— fVvm Iht Cauneil. ItutitatioD of Mechanic&l 
Engineers ; Pnxieediiigs No. 3, 1880 — (Barrow Heeting) — From tht Ceuntil, 
Idveipool Q«ologicaI Society: FrooeedingB, PartlL, Vol, IV. — Fnm (A* 
Socitlfi. Midland Institute of Mining, Oivil, and Mechaniod Esgineen : 
Trumotiona, Part SI, Tol, VII. — From the Coimeil. Mining Institate of 
Scotland : Tiansactiona, ToL II., Part l—From tin Oeuncit. Bnllstin of 
Uie Hiuenm of Compotative Zoology, Oambridge, U.S.A., Tol. TI., Noa. 
8-11 : BodAnniial Reportot the Cotator, 1879-SO— fVvm Alesamdtr Agauii. 
Bulletin of Uie U.S. Geological and Oeograi^cal Borrey of the Terri- 
toriea : Vol. V., No. iv^Frtm Dr. F. V. Baydm. 

PtinCHABBD. 

Coal and Coal Mining, Weslea Serieo, 6th Edition, by W. Warriogton 
SiDjthe, H.A., fto. Osological Uagadne, Nos, 19T-S. 
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BLASTING IN. MINES, WITH WATER IN THE 

BORE HOLES. 

By Mr. James Tonge. 



Mr. Hulton, of Hulton Park, on the dth October Inst, 
drew my attention to a letter in the Ttmea newspaper signed 
F.A., O.E., setting forth that the danger of explosion 
through the use of explosives in mines would be effectually 
removed or largely deoreaaed by the insertion of water 
cartridges in the holes, as in use in the vicinity of Bamsley. 

I was at first iuolined to think the results recorded too 
good to be true, but on coaBideration, I determined to make 
a number of experiments to test the trnth of the atatoments 
contained in the letter. Being somewhat encouraged, but 
not fully satisfied, with my first experiments, I endeavoured 
. to find out the colliery where this system of blasting was in 
use, but was not successful. I, however, soon learned that 
Mr. Macnab was complaining that such a letter had been 
published without his permission, as it related to a principle 
patented by him, though not yet made public. 

I observed in last Saturday's Colliery Ouardtan there 
was a prospectus of the Macnab Patent Safety Hydraulic 
Cartridge Company, Limited, formed to acquire and work 
the letters patent granted 9tli August, 1876, No. 3150, 
to Mr. James Macnab, of 27, Southampton Btuldings, 
Chancery Lane, for the invention of improvements in 
getting coal and other minerals, blasting and disintegrating 
rocks, &c., &c. 

It would appear from this, that the principle referred 
to in the letter to the Times is identical with that patented 
by Mr. Macnab, with which I was not previously acquainted. 
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The following are desoriptionB of the mode of prooednre 
and resultB of experiments which I made, viz. : — 

Experiment 1 was made in the floor of the half^yard 
coal, a very strong warrant. The shot was what is termed 
a bench shot, the borehole 3 ft. deep and 2 ins. diameter. 
No catting had been done, hot short props had been fixed 
Edong the desired line of fracture to aaaiet the warrant in 
breaking off. 

The powder cartridge was 14 ins. long and 3|ine. diameter, 
and weighed 2^ lbs. 

The water cartridge oonsieted of a pasteboard tube 9 int. 
limg and 1 in. diameter ; being much less than the borehole, 
the ordinary stemming was pnt round the powder cartridge 
as well as possible, and also about 2 ins. in front of powder 
to avoid a oavity. We then pnt in the water cartridge, and 
upcm that the ordinary stenmiing. 

Reault. — The reenlt of the explosion was a very large 
qouitity of earth lifted, considered by the oolliers to be 
more than usnal from same quantity of powder ; there 
was no flame visible nor ^arks, but there was apparently a 
light in the hole which shone for a little space near the 
hole like a room lighted on a dark night by a distant flash 
of lightning ; the flame, however, did not pass out of the hole. 

This experiment was supposed to be a good one, both as 
to quantity of material Lifted and flame subdued. 

ExPBRiHENT 2. — ^This and following experiments were 
made in Trenoherbone coal. The place a bay, i.e., on face 
of coal, 6 yda. wide ; powder cartridge, 8 ins. l(nig, 1^ ins. 
diameter ; water cartridge, tin case, 6 ins. long, 1^ ins. 
diameter, with wood plug at one end, the tin end being 
placed next to powder and close to it. 

Result. — Usual quantity coal blown ; no light at all 
visible ; end of water canister next to powder uninjured, 
but plug gone from other end and case emptied of water. 
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This ve oould not explain ; we were at a loss to think how 
the plug could be sent out without the other end being 
driven in. This result doubtful so far as theory goes. 

ExFBBiHENT 3. — Place, an end ; but the shot wob merely 
a ribbing shot to get down a piece of coal 4 ft. wide ; holed 
underneath, 3 ft. 6 ins.; drill hole, 2 ft. 11 ins., 1^ ins. 
diameter; powder cartridge, 8 ins. long, IJ ins. diameter; 
water cartridge, 7^ ins. long, 1^ ins. diameter, of tin, imd 
placed in hole with end containing wood plug next to 
powder. 

Seauit. — Fair quantity coal blown ; tin case blown 
out with not the least mark of injury — ^wood plug and 
water exacHy as when put in, except that plug might 
perhaps be a little further in case, and other end slightly 
bulged out. Flame and sparks distinctly seen. 

Experiment 4. — Without water. Plaee, an end, width, 
6 ft. ; holed underneath, 2 ft, ; powder cartridge, 18 ins., 
l^ins. diameter. 

Remit. — Coal blown down, 6 ins, behind borehole, but 
6 ins. less than side cutting ; stemming and biasing fuze 
shot past us at a distance of 30 yards. 

This charge was overpowdered owing to an inadTortence 
on the part of the person putting in the charge. Having 
put in the powder be threw in some stemming before we 
could stop him, and the moment we did so he pulled at the 
fuze to withdraw the charge when it slipped from the 
cartridge leaving the powder in the hole. 

To guard against accident to any person we put a very 
small additional quantity of powder in the hole and fired, 
with the result named. 

Experiment 5. — Place, a bay, 6 yds. wide ; holed under- 
neath, 3 ft. deep and 9 ft. wide ; powder cartridge, 9 ins. by 
1^ ins. ; water cartridge, tin, placed in hole with tin end 
next to powder. 
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Result. — ITsual quantity coal down, large body Same and 
sparka seen ; tin end oat of case when found, and case 
cnuhed in one place apparently by large piece of coal 
Mting upon it. 

The ooQclusion drawn was, that the flame had not got to 
the water but that the canister had come out of the hole 
uninjured and had afterwards had the end knocked out. 

ExFEBtMBNT 6. — This and next ezperiment in " Yard " 
Mine. Place, a bay, 30 yda. wide ; hding, 12 ft. wide, 3 ft 
6inB.deep; drill hole, 2 ft. 6 ins. deep, and 1^ ins. diameter; 
powder cartridge, 6 ins. long, 1^ ins. diameter 5 ob. ; water 
cartridge, 6 ins. long, 1 in. diameter. 

Result. — ^Usual quantity coal blown ; bright shining near 
hole, but no actual flame visible ; sparks extended 6 ft. 
from hole. 

ExpBaiMBHT 7. — Place and conditiona similar to last in 
every respect. 

Result as in last case, except that sparks did not extend 
more than 3 feet from drill hole. 

BxPBKiMBNT 8. — This and following experiments in 
" Trencherbone " Mine. Place, an end, 4 yds. wide ; holed 
underneath, 2 yds. wide, and 3 ft. deep ; cut on one side, 
1 ft. 6 ins. deep ; drill hole, (placed 2 ft. 6 ins. from cut side) 
24 ins. deep ; powder cartridge, 8 ins. long, 1 j ins. diameter; 
no water cartridge. 

ResaU. — 'Very little coal down ; great number of sparks 
flew 6 feet across road. 

ExPEBiuBRT 9. — Place, a bay, 10 yds. wide; holed under- 
neath, 6 ft. wide, and 2 ft. 11 ins. deep; drill hole, 2 ft. 11 ins. 
deep, and 1^ ins. diameter ; powder cartridge, 9 ins. long, 
1^ ins. diameter ; water cartridge, paper. 

ResaU. — -A. few sparks; much smoke; moderate quantity 
ooaL 

ExPBBiMENT 10. — Place, a bay, o yds. wide ; holed under- 
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neaUi, 5 yds. wide, and 3 ft. deep ; drill hole, 3 ft. 6 ins. deep, 
and 1^ ins. diameter ; powder cartridge, 8 ins. long, 1^ ina 
diameter; water cartridge, paper, 7 ins. long, 1 in. diameter. 

Remit. — Good fall of coal, very many sparks shot aoroes 
place, and muoli smoke given off. In this case it was 
supposed the water had escaped from the cartridge dnriug 
its insertion in the hole. 

ExpsaiMEMT 11. — ^Place, a bay, 18 yds. wide ,- holed 
underneath, 6 ft. wide, and 25 ins. deep ; drill hole, 25 ins. 
deep, 1| ins. diameter; powder cartridge, 8 ins. long, 1^ ins. 
diameter ; no water cartridge. 

Result. — Coal as usual; much smoke; very large quantity 
sparks shot across place. 

ExpBBiMENT 12. — Place, part of bay, 30 yds. wide; holed 
imdemeath, 6 ft wide, 2 ft. 3 ins. deep ; drill hole, 2 ft 3 ins. 
deep, IJ ins. diameter ; powder cartridge, 9 ins. long, 1 in. 
diameter ; water cartridge, tin, 7 ins. long, 1 in. diameter ; 
placed with plug outward. 

Result. — Large quantity coal down ; great number sparks; 
much smoke ; water cartridge bent, and small hole in end 
next to powder, but questioned whether flame had got to 
water. 

Experiment 13. — Place, an end, 4 yds. wide ; holed, 
2 yds. wide, 3 ft. deep ; drill hole at end, 3 ft. deep, 1^ ins. 
diameter ; powder cartridge 8 ins. long, 1^ ina. diameter ; 
water cartridge, tin, with tin end towards outside of hole 
and nothing at other end except tallow. 

Result. — Good fall of coal ; little smoke ; not a light or 
spark visible ; case crushed very much. 

ExPEBiuEMT 14. — Place, a bay, 6 yds. wide ; holed 
underneath, 8 ft. wide, 3 ft. 9 ins. deep ; drill hole on one 
side, 3 ft deep, 1^ ins. diameter ; powder cartridge, 14 ins. 
long, 1^ ins. diameter ; water cartridge, tin, 7^ ins. long, 1^ 
ins. diameter. 
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SetuU.— 'Water oartxidge blown out with stemming, very 
little damaged, and water still in ; very little ooal down h 
spraga liad not been taken away. No flame seen but a 
great number of sparks. 

EiPBRiMKMT 15. — Place, an end, 4 yds. wide, being taken 
downbrow ; holed underneath, 3 ft. deep ; drill hole, 2 ft. 
5 ina. deep, 1^ ina. diameter at one side of place, and other 
side cat 38 ins. deep ; powder cartridge, 9 ins. long, weighing 
J lb. ; water cartridge, paper, 6 ins. long, J in. diameter. 

Result. — Goal blown down well ; no flame ; and only 2 
or 3 sparks. 

ExPBRiMBNT 16. — Place, a bay, 12 yds. wide ; holed 
tindemeath, 15 ft. wide, 2 ft. 11 ins. deep ; drill hole, 2 ft. 
9 ins. deep, 1} ins. diameter ; powder cartridge, 8 ins. long, 
1^ ins. diameter, 5 oz. ; water cartridge, paper, with small 
qoantity of a fire-eztingnishing fluid, (C Oi P) manufactured 
by Mr. Jones, of Bolton. This cartridge leaked at first and 
afterwards burst in hole. 

Result. — Shot did good work ; many sparks shot out 4 feet. 

ExPEsiHEKT 17. — Place, an end, about 9 ft. wide ; holed 
underneath, 9 ft. wide, and 3 ft. 9 ins. deep, and side out ; 
drill hole, 2 ft. 3 ins. deep, and 1| ins. diameter ; powder 
cartridge, 8 ins. long, 1^ ins. diameter ; water cartridge, tin, 
(the same as used iu No. 14 experiment, it not having been 
damped), 7} ins. long, 1^ ins. diameter. 

Result. — A large quantity of coal down, but a large 
number of sparks issued from hole. 

ExPEUMBirr 18. — ^Plac^ an end, (same as No. 17) holed 
all across, and 3 ft. deep at one end, nothing at the other ; 
drill bole, 2 ft. 11 ins. deep. If ins. diameter, placed 4 ft. 
from cut side, and 33 ins. from top of coal ; powder and 
water in one double cartridge, 12 ins. x i in., with tin 
division in centre. 

Iteault. — Little ooal ; little smoke ; and not a spark or 
a glinmier of light. 
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ExFBBiMBMT 19. — Plaoe, a bay, 13 yds. wide ; holed 

10 ft wide, and 4 ft. deep ; drill hole, near fast side, 2 ft. 

11 ins. deep, 1} ins. diameter ; powder and water in tme cart- 
ridge as in last experiment. 

ResuU. — A very large amount of round coal ; scarcely 
any smoke; and not a spark or semblance of light -visible. 

ExPEKiuSNT 20. — ^Plflca, a bay, 10 yds. wide ; holed under- 
neath, 3 ft. 1 in. and 12 ft. wide ; drill hole, 3 ft. deep and 
1^ ine. diameter ; powder cartridge, 9 ins. long, 1^ ins. 
diameter ; water cartridge, tin, 7^ ins. long, and | in. dia- 
meter, placed with tin end next to outside of hole, other end 
stopped with tallow. 

SesuU. — A good quantity coal blown ; little smoke ; 
considerable number of sparks. 

Experiment 31. — Plaoe, 10 yds. wide ; holed, 9 ft. wide, 
and 3 ft. 3 ins. deep ; drill hole, 3 ft. 1 ins. deep, 1^ ins. dia- 
meter ; powder cartridge, 9 ins. long, IJ ins. diameter; 
water cartridge, tin case, 7^ ins. long, and f in. dia- 
meter, with tallow in one end, and placed as in last 
e^eriment. 

Remit. — Good shot of coal ; very few sparks visible ; 
little smoke. 

ExPEBiHBNT 22. — Place, comer of bay and end, ribbing, 
10 yds. wide ; holed underneath, 3 yds. wide, 3 ft, deep ; 
drill hole, 2 ft. 3 ins. deep ; powder cartridge, 9 ins. long, 
1^ ins. diameter ; water cartridge, tin, as in last experiment, 
bat 6 ins. x J in. 

Re»ult. — Very heavy explosion, owing to situation of 
hole ; but a very large quantity of coal blown down. 

OoNCLnaioNB. 

From these and other experiments I draw the following 
oonclnsions : — 

1. That the idea of water cartridges is good. For if 
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they do not increase tiie quantity of coal blom, Hisy 
certainly do not lessen it; whilst they in some eases 
certainly eztingoisli flame, and diminish smoke. 

2. That the advantages resulting from their nse are 
dependent upon 2 classes of cooditious, viz., (^) those of the 
ooal mine itself, over which there is not full control, nor 
about which is there always exact knowledge ; and (^), the 
material, form, and character of the water cartridge itself, 
■which is wholly within control. 

3. In req)eot to the cartridge it would appear that to 
answer its end most folly it should be strong enongh to 
allow of being stemmed without bursting, and yet at the 
end next to the powder weaker than surrounding strata, so 
as to admit as much flame as possible into the water. The 
cartridge should also, it aj^>ears to me, contain both powder 
and water in one case separated by a very weak barrier. 

By this plan, shown below, the powder is as far as 
possible confined to the water cartridge. 

4. While careful experiments and study of the conditions 
of a "I'"", may enable us to adc^t a water cartridge that 
shall in some instances, perhaps in znany instances, be very 
nsefol in lessening flame, I am inclined, in the absence of 
other and more reliable testimony, to think we can not fully 
rely upon it at all times ; and as the failure might be at a 
critical moment, I think we shall do well still to be on our 
guard even if adopting them. 



Mr. Hall said : So far as I have been able to see, I think 
we have not got very far yet ; though it may be we are on 
the right track. I believe, myself, that there will be very 
much greater chance of sucoeding with dynamite than with 
gunpowder. The author of this paper seemed to assume 
that by putting water into the hole, with his gunpowder, 
he would get more power. There, I think he is wrong ; 
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because with either gunpowder or dynamite, the closer it is 
stemmed the more work it will do. I do not agree with 
Mr. ToDge in thinking that he will derive any benefit from 
any hydraulio pressure ; he will rather lose power through 
his stemming not being tight, in consequence of water being 
in the hole along with the powder. I may say that I have 
tried a few ea^teriments myself both with dynamite and 
with gunpowder. We tried gunpowder actually in the 
water and not at the end of the cartridge, as the author 
of the paper seems to have contrived his experiments ; 
but we were not very Buccessfnl. I believe, however, that 
the experiments are well worth pursuing ; and I know that 
Prof. Abell — than whom, perhaps, no one is more com- 
petent to give an opinion — thinks there is very great hope 
of succeeding in getting blasting done without flame, by 
means of dynamite and water. 

l^e Chairuan t^Mr. Dickinson) said : I think it is a 
year or two ago since I first entered into a correspondence 
with Mr. Macnah on the subject of the compressed air 
cartridge, from which some people hoped for good results. 
The reply, however, which I received from him upon the 
subject convinced me that although he was, perhaps, the 
father of the invention, he had given up hopes of any great 
■uooess from it ; but he stated that he had since discovered 
the water cartridge, from which he expected good results ; 
and he added that upon his return from Paris, where he 
then was, he hoped by means of that water cartridge, to — 
as he forcibly expressed it — " make the thunder roar." Up 
to the present time it can scarcely be said that the thunder 
has been "made to roar" with the water cartridge, but 
perhaps it is likely to be none the less efficacious on that 
accoont, as often a slow procedure in bringing into operation 
any important change produces the most suooessful results. 
Having also •officially had my attention called to this water 
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oartridge in tlie montli of September, I again oonunonioated 
with Mr. Macnab, and enquired of bim if tbere waa any 
mine in the ooontty wbere I oould see it in operation. He 
replied that, in consequence of other engagements, he bad 
not been able to give that attention to the subject vbioh 
he would like to have done, but he would do so shortly. 
I then incidentally mentioned to bim that at a mine in 
Sussex — the Sub Wealden — they had got a good number 
of these tin oases for the pnrpoae of working the mine by 
means of the water cartridge, but that on experimenting, 
they had failed to produce any useful result and had given 
it up. That, I may say, is a mine where there is no fire, 
and the object in using the water cartridge was economy, the 
expectation being from the expansion of the water into 
steam to produce a more powerful effect. Then, when these 
letters appeared in the Times, alluded to by Mr. Tonge, I 
had some further communication with Mr. Macnab, and 
I enquired from him as to what colliery it was at Bamsley 
where the experiments were being made. I wrote to my 
colleague, Mr. Wardle, upon the subject, and be informed 
me that, so iat as he was aware, no experiments had been 
made at Bamsley, but that near Sheffield, some experiments 
had been made in this manner : " Cartridges of powder 
were put in the holes, and on the top a water-tight tube, 
the tamping being done on the top of these water tubes. 
This, perhaps, prevented flame, and the water, to a great 
extent lessened the quantity of smoke, but the trouble of 
carrying these cartridges about and using them prevented 
their being generally applied." He says ^so that Reuss's 
compressed air cartridges were also tried, but without 
success. The thing appears to be making its way, to some 
extent, by experiment, but it is clear we have not yet got 
at such certain results as will enable us to say that the 
invention is satisfactorily introduced in practice. Mr. 
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Tonge, in his paper, has given us the result of hie experi- 
ments. I do not quite gather from him whether he oonsiders 
the tin cartridge or paper to be the best, for it is very dear 
much will depend on getting the water enclosed in some 
material that will enable the contact of the flame with the 
water to be always successfully accomplished. Mr. Tonge 
gives several cases where the oartridge was not exploded 
at all — where the water was left intact — and some in which 
he thinks it had escaped before the shot was fired. Then 
again, he gives us the results. In one or two I think there 
was flame clearly observable ; in some there was no flame ; 
in others there were sparks. Of course, if the water car- 
tridge will lessen the volume of flame, it will be advan- 
tageous, but if there be any flame left I still consider that 
as an explosion is possible where there is inflammable 
gas, it will be precluded under the Act, as not being safe, 
for although it may be but a small flame, it may be sufficient 
to light the gas, and the Act prohibits any explosion being 
risked where it is not safe. It occurs to me that there may 
be other advantages in the water cartridge besides the 
advantage in quelling flame and smoke, and also, perhaps, 
by the expansion of water into steam, giving more explosive 
power. It is well known to miners that in their ramming of 
shots, many shots go off unaccountably. Some of the 
miners, in ramming shots, when they have gone ofl", have 
been under the impression that either the stenuuer or part of 
the stemming had cut through the fuse, and that although 
the flame had not reached the top of the fuse before the 
shot went ofl', the fuse had fired down to the powder, 
consequent upon the cutting and ignition of the fnse 
by a spark. Then again, in the ramming of a shot, it 
is said every material, unless it be perhaps rock salt, will 
by a blow which may be readily given, emit sufficient heat 
to fire powder. It may be that the blows of a stemmer 
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may, in some instances, cause Buffioient heat to ignite 
powder. We also know that, in the compressioa of air, 
heat is giyen out freely. A little while ago, a very inter- 
esting paper was read before this society by Dr. Angus Smith, 
in which he, by means of hia fire-damp indicator, i^owed 
that by compressing air mixed with gas it was possible to 
elicit a spark. Since that time, Mr. Dancer, the optician, 
of Manchester, has made a more perfect instrument, by 
means of which the compression of air elicits a spark at 
almost every experiment without the presence of any gas. 
If a cushion of water could be put between the stemming 
and the powder, one of the means of communicating heat 
to the powder would be cut off ; so that an advantage which 
has not hitherto been claimed for the water cartridge, may 
really be inherent in it. 

Mr. Macnab congratulated Mr. Tonge upon his persever- 
anoe in condncting the experiments which he had described' 
bnt regretted that he should have been led astray by the 
letter which appeared in the Times.'' He (Mr. Macnab) 

* Mr. Macnab Kanaaatixm hia conohmonB regarding the ezpariinenta 
d«raibed by Mr. Tonge : — 

lit The me of lin-plaU tnbei wag an uunrmonntabla mistake, leading to 
■U the iaefficieiiciM and difficulties enooantered. This tnbe of water became 
a spedes of Bolid incompieeeible bolt when aubjected to the fgual preHore of 
the ezploeiTe gasea ander anoh conditiona. 

2nd. The pv tabea were correot, but the deacription of paper ia 
important. The vtrg if I tBaltr-praof tartridgi paptr ihould be oaed, aa if 
not, ahaorptian of the water goea on lapidlf and will lead to foilore. 

Srd. The volnme of water med waa inadequate, and the diamelen of the 
watec-tnbes were nearly all too smaU for the diameter of the bore-holee — 
ttkej ahonld hare filled them well, allowing only about iin. for the flaah 
from a aqnib of powder to penetrate to the charge ; or, inatead, the use of a 
Sat rolled leaden fiue to ignite tbe charge, 

4tb. The ordinary Bickbrd fuae, which was used, occupied too la^e a 
■pace alongside the water-cartridge, and consequently created too great an 
air-npaie for efficient lesultB. 

SQi. A pellet of Boft clay should, in every instance, be oaed in fttmt of the 
water -cartridge, which, in these experiments, I believe, waa not used at all. 
This ia important, as the soft clay plugs the outlet to all sparks and escape 
of preaaure. 
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olaimed to be the in'mitor of the system of blasting with 
water and of the water-cartridge. In bis experiments, how- 
ever, be had never used tin (tinned iron), but he had used some 
cases made of zinc, though on a different principle from that 
described by Mr. Tonge ; for a tin case filled with witer 
and sealed at both ends beoame a solid body, and therefore, 
useless, water not being compressible. After reading a 
letter which be had addressed to the editor of the Colliery 
Guardian and which appeared in that paper in reply te the 
letter signed " F.A., C.E." in the Times, Mr. Macnab said 
that the trials made with his water-cartridge everywhere 
had been successful, in one case starting the coal 15 ft. oa 
each side of the shot — in all 30ft., and that, without smoke, 
flame, or sparks. He then read the following paper : — 

BLASTING WITH WATER. 
Bt Mb. Jaubb Macnab. 



I sincerely thank you for this kind invitation to be 
present at this meeting. In consequence, however, of the 
short notice I have had, I am, I regret to say, all unpre- 
pared with such a paper as I should have wished to read 
this afternoon. I shall, therefore, only be able briefly to 
touch upon the history of my experiments and the pure 
principles of the invention, to the exclusion of mere details 
as much as possible. 

With these few prelUninary remarks I will proceed to 
observe that my attention and time, for some years, have 
been almost exclusively employed in investigating the 
process of safely mining coal, — flrstly, with compressed air 
and water. I may here take this opportunity of stating 
that I claim to be the original inventor of the " pnenmatio 
cartridge," combined with water. It was while experiment- 
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ing in this field that I was led, by analogy, to discover my 
more recent procesB of blasting with water. 

Primarily, as in the field of compressed air, my one 
object was to obtain safety — safety in the most fiery mine 
from the flash and fiame of the shot, the danger from which 
has brought about the restrictions on the use of explosives 
in such mines. This was itself a sufficiently difficult and 
ambitious aspiration, but as I proceeded with my experi- 
ments, a wider field of improvement opened out before me. 
What I accomplished I will now endeavour to inform yon of 
categorically, but briefly. 

First, the prevention of flash, flame, and smoke. I first 
constructed an instrument which I call a " mining gun," 
being almost equivalent to a central-fire breech-loading 
piece of artillery. This little gun {showing a deimiator) is a 
simple modification of it. The powder charge was encased 
in the breech, and the barrel filled with water to the muzzle 
and corked ; it was then placed in a slightly "dipping" hole 
filled with water and jammed into its mouth ; then shored 
up by a special apparatus to hold it to its work and pre- 
vent its recoil. In the case of a "rising" hole, a water 
cartridge was used instead of loose water. The breech 
chamber charge was fired by a striker, actuated by a spiral 
faring, to which was attached a wire-line, similar in 
action to a detonator — (actitm of firing.) The coal was blown 
down without flame, sparks, or smoke having been seen. I 
proved, beyond dispute, that the flame of powder cannot pass 
through imprisoned water. The process, though absolutely 
safe and efficient, is somewhat complicated, and its first cost 
expensire. I soon perceived that a simpler process was 
possible, and capable of producing the same efiects. 

My second sUsg, therefore, was to modify, this gun and 
invent an instrument which I call my patent " safety spring 
detonator." 
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Laying seide the original " minin g gun," I inserted this 
detonator inside the explosive charge, which, after having 
been made water-tight, was placed in an empty hydraulic or 
water-cartridge, which, on being filled with water, com- 
pletely surrounded the explosive with that element. This, 
on being placed in a properly prepared borehole and tamped, 
was fired by means of a wire-line, which, passing through 
the cork stopper of the water-cartridge, and tamping, may 
be carried te any safe distance from the mouth of the bore- 
hole. This simpler process also accomplished the object I 
had in view, namely : — ^the prevention of flash, flame, and 
smoke. But experience and closer observation led me to 
suspect that the process might be still further simplified. 

My third step was as follows : to insert the miners' ordi- 
nary cartridge in the borehole in the ordinary way — thus 
interfering as little as possible with the miners' old habite 
and experiences- alongside a flat leaden fuse, and imme- 
diately following the explosive cartridge I placed one of my 
hydraulic cartridges. I may here incidentally remark that 
all danger from tamping is done away vrith, for you have 
from one to two feet of water between the explosive and 
the tamping, efiectually protecting it from the dangers 
incidental to tamping — ^which admits of that final opera- 
tion being done more thoroughly ; but, even with less care 
than usual in the tamping, a " blown-out " shot becomes 
almost impossible, as I shall presently describe. The fuse 
having been ignited, in the usual manner, it was discovered 
that the flash or flame, and smoke were destroyed, as in the 
other two processes already described. 

I had now reached the perfection of simplicity, and paper 
cartridges being inexpensive, there remains no reason why 
the principles should not be universally adopted. But, 
further than this : the efiect of the shot, in combination 
with the water-cartridge, was observed to be so much greater 
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than vheii fired mthout the water, that it needed only a 
lew more erperimenta to prove tliat at least one-ha^ the 
naual quantity of powder might be saved. 

The action of the water-cartridge is as follows : The 
ooliunn of water receives the force of the explosion, which 
acting inatantly like a wedge, distributes the pressure on all 
sides over the whole length, thus catching, storing ap, and 
distribating the force in an instant, while other beneficial 
effects continue to follow fast upon each other's steps : Ist, 
The destruction and instantaneous burning of the paper 
tube. 2ad. The liberated water instantly and simultaneously 
ezpanda laterally, with the full force of the explosion, form- 
ing a natural and independent tamping to the gases, keeping 
them to their work, mid reducing to a Tm'nimiim the pressure 
on the front tamping, thus presenting an efficient check to 
"blown-oat shots." 3rd. The water again, in the same instant, 
being converted partly into steam, partly into vapour, and 
mixing with and acting upon the nascent super-heated gases 
produced by the explosion, destroys the flame in its birth, 
and prevents its spread to the combustible gases and minute 
particles of carboniferous matter (coal dust) floating in the 
atmosphere of the mine. This, briefly, is the action of the 
water- cartridge in its simpl^t and, I admit, most important 
principle. 

To recapitulate, we have, therefore, accomplished two 
tilings: — 

First — The prevention of flash, flame, and smoke, by either 
of the three processes described, being the one principle 
which I have invented and patented. 

Second — A. saving of half the powder used on the old 
system. 

But the improvements and usefulness of the invention do 
not atop here. By means of the water-oitftridges you obtain 
complete control over the force generated by the explosive. 
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B^ merely varying the length and diameter of the 
hydraulic cartridge you can distribute that force over any 
practicable Buriaoe or extent you please. In " pillaring " 
slate rock, this will be found of the greatest importance. 

The force executed by an ordinary charge of gunpowder 
acta only upon the small space within which it is confined ; 
the surrounding effeota of the shot radiating from thatpmnt 
are hap-hazard in their oourse and results, the weakest parts 
only giving way. But when this force is received by one 
or more water-cartridges, placed either below or abov^ or 
both, or entirdy surrounding the explosive, it is as auiformly 
distributed as may be desired. Kone of the force is lost, 
and almost any desired effect may be obtained under all 
ciroumstonoes of blasting, whether in coal mines, Blate-ro(& 
quarries, rock-rending, or in submarine operations. And not 
only in these works, but I claim to be able to effect great 
results in dischu-ging heavy ordnance and torpedoes, and 
having further devised a new explosive cartridge more 
powerful and safe in its action than has hitherto been used, 
I think I have simplified blasting operations to the utmost 

For the rest, I have only now to invite your attention to 
the sundry means by which I improve the method of igniting 
the charge. 

1. My simplest "Hand Detonator" is this which I bold 
in my hand. It is. an instrument by means of which the 
miner can under oil and any circumstances ignite his fuze 
with certainty and safety, and, I may say, comfort, in the 
dark, or under dripping roofs : he merely inserts the end of 
the fuse with his finger and thumb, into the muzzle, and by 
an ea^ and simple action the work of ignition is done with 
certainty. The men are wdl pleased with this useful instru- 
ment — I had almost said toy (for the boys all want one), 
and I expect in a short time, but few miners and quarrymen 
will be without one. It is a simple modification of my 
" mining gun " referred to. 
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3. N^ext, and more important, but leas ezpenaiTe, is the 
" safety spring detonator." This, being fixed iu the charge, 
is destroyed and lost each time, but it raiablee you to dispense 
with all fuse, or naked ignition, being worked through the 
Tent-hole and operated upon by a wire-line at a safe 
distance. 

3. My permanent " safety-plug detcoistor." — ^This modi- 
fication has a oircular wedge-shaped head, and ia used 
as follows : It alao dispenses with all external ignition and 
sparks, being tamped in the mouth of the bore-bole, it fires 
a " squib," " straw," or fuse, placed in its muzzle, or a 
train of powder previously laid in, or afterwards inserted by 
means of a " pricker " behind the tamping (by which it is 
protected and imprisoned), running down the side of the 
water- cartridge to the charge below ; so that, from first to 
lEut, all flame, sparks, or naked fire is kept under control, 
confined, and smothered. 

In conclusion, I will relate a few experiences of safety 
and eooncHuy in blasting coal with water-cartridges. At 
Kessra. iNadin's Stanton Coal Pit, where I conducted my first 
experiments, while gas, (carburetted-bydrogen) was rushing 
out at the mouth of a newly-drilled hole, (4 ft. by 2 in. 
diameter), the miners, who had now gained confidence in my 
safety process, willingly remained to witness the experiment. 
I put a one-foot charge of powder, a two-foot hydraulic 
cartridge, and one foot of tamping, which was fired with the 
usual successful result: — ^no flash, flame, or smoke being 
visible. 

In a bore-hole 4 ft. by 1^ in. diameter, was placed one 
foot of powder, a two-foot hydraulic cartridge, and one foot 
of tamping, the coal seam (the Woodfield) was " started " 
for 30 (thirty) feet, or 15 feet right and left of the shot. This 
cool sticks very fast to the shale roof, and ia allowed to be the 
most difiScult coal to get in England. Two bore holes with 
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thflir powder charges Trere saved, (one on eil^er side of the 
blast hole.) I usually saved one, and often two holes while 
operating on this seam. 

With these few detailed results in this pit, and combined 
with the other important results enumerated in my certifi- 
cates from other pits and the slate-rock quarries of North 
Wales, I think you will allow that I have been completely 
suooessful in my experiments with hydraulic or water 
cartridges. 

Mr. Athekton : At the invitation of Mr. Tonge, I had 
the pleasure of accompanying him to witness the few ezpe- 
rimeute he has described. I am disposed to think that there 
is something in the invention, and I think it will be well to 
discuss it further, and have more experiments. I was not 
altogether satisfied with the experiments I saw ; in some 
instances they were uncertain. In one instance the water 
cartridge was evidently crushed during the tamping process, 
as water ran out during that process. From that and other 
oausee I did not place much reliance on some of the shots, 
but there were one or two where the water was evidently 
called into play, and in those cases there were useful results. 
In one case, where I expected the shot would have been 
visible in the form of sparks — ^probably also fiame to some 
feet from the bore-hole, tiie water seemed to act well. 
Nothing was seen except one or two faint sparks at the 
mouth of the bore-hole. That shot did a great deal of work. 
On the whole, I should think it did rather more than 
powder alone would have done. I am not prepared to say 
how this could be, but I am certainly of opinion that in one 
or two oases, where apparently the water did work, the 
result of the shot was not any less than it would have been 
with powder only. If anything, it was rather more. The 
matter is certainly one that we should know more about. 
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The kind of cartridge nsed was found to be not altogetiier the 
best. Tin was evidently too strong for the purpose, while on 
the other hand the paper cartridges were too light. It was 
suggested at the close of the experiments in question &a.t in 
any farther experiments it would be well to hare the charge 
of powder enclosed within a charge of water. That Mr. 
Tonge has not had time to carry oat, bat I have no doubt 
if he had conducted more experimsntB he would have had 
the cartridges in that form. I should be very glad indeed 
to know that the subject is being carried further. As to 
some of the things Mr. Macnab has brought before us, I 
confess I do not feel quite dear ; I am doubtful aboat his 
method of igniting I3xe charge for instance. When ignition 
is prodoced by a spring and wire, I see danger from pre- 
mature explodon. 

Kr. Unsworth said it appeared that Mr. Tonge, in hia 
expeiinaents, had all the appliances that Mr. Maonab nsed 
except the detonating fuse. It appeared also that he had 
used tin instead of paper for the water cartridges. With 
those exceptions, Mr. Tonge had done all that Mr. Macnab 
said he ought to have done. 

Mr. Macnab explained the method of firing a shot by 
means of the wire-line, the working of which he showed 
was perfectly safe. He had, he said, nerer known the 
remotest approach to an accident to occur. With regard to 
Mr. Tonge's having followed out his ideas, that, to a certain 
extent^ was quite right, but the stumbling-block was Uie tin 
cartridge. This, filled with water, resolved itself into a 
solid incompressible body ; of this, proof was given by the 
fact of some having been blown out with the water in 
them. Mr. Macnab further said, that the water, at the 
moment of its liberation, extinguished the flame from the 
■hot and absorbed the carbonic acid gas. The greater the 
pressure of carbonic acid gas upon the water, the greater was 
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the aboorptioiL of that gas hy the water. In his experiments 
they could see nothing, and all that was heard was a gentle 
report. The oonoussion of the air was reduced to a mimmum. 
The Chairman : This point, of the absorptioa of carbonic 
aoid gas by water, is an advantage which has not been stated 
before to-day. 

Mr. Macnab said it was particularly mentioned in his 
specification. 

Mr. ToNQB esid it should be borne in mind that his 
experiments were made solely with the view of testing 
whether the statements in the letter to the Times were 
correct or not. For a considerable time he confined his 
attention to that letter, but not being fully satisfied with 
the results, he began to think of something better, and the 
thing which he thought answered the purpose beat was that 
described in the paper. 

Ur. Mabtik said he thought the difficulty with regard 
to the oompression of the cartridge might be got over by 
not filling it quite full with water. Then, oompression 
would take place, and by the fracture of the cartridge the 
water and flame would be brought into contact. Mr. Macnab 
very properly said that if the tin was perfectly full, com- 
pression being equal on all sides, it became a solid body ; 
on the other hand, if not perfectly full, there was no reason 
why the explosion should not burst the cartridge. 

Mr. Maonab said that Mr. Martin's observation was quite 
justified, at the same time his suggestion would by no means 
cure the evil. A quantity of air would be left in the water- 
cartridge which ought not to be there. Mr. Tonge, from 
his description, had realised the best effects from certain 
appliances he used ; the effects be had realised, in this case, 
were the same that he (Mr. Macnab) had actually got from 
his mining-gun. Heferring to Mr. Tonge's diagram, 
showing the mechanism of the cartridge be used, Mr. 
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Haonab pointed out in what respects th^ difiered, and 
obserred that the zinc used in the nuumfaoture of hia own 
water-oartridge became fused bj the intettse heat from 
the shot. 

The Chairman, in closing the discussion, said it was quite 
clear they had got the principles of the inTention before 
them, and a statement of the experiments which had been 
made brought pretty well up to the present time. He hoped 
some other members of the Society would take up those 
experiments, and with the tight that had been thrown upon 
the subject both by the paper and discossion, some useful 
rraults might be attained. 
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TRANSACTIONS * ' 

MANCHESTER GEOLOGICAL SOCIETY. 

Past IV. Vol. XVI. Sbsmok 1880-81. 

At the Obdimabt Mbbtino of the Members of the 
Society, held on Friday, the 2f4th day of JoDtuuy, in 
the Lecture Boom, Public Hall, Wigan ; 

William Sukthubbt, Esq , F.Q-.S., 

in the Chair. 

The Chaibblin announced that the Mayor and other local 

authorities requested that the meeting should be adjourned, 

owing to the disturbed state of the district resulting from 

the strike of colliers. 



Mr. John Goodall, Surveyor, Birley Collieries, near 
Sheffield; and Mr. John Hodgekins, Colliery Manager, 
Downall Qreen Colliery, Ashton, near Wigan, were elected 
ordinary members ; and the meeting adjourned. 

The following communications beiug taken as read : — 



IRON-MASKED ROOKS. 

B; Q. H. KiNAHAN, M.K.I.A., President of the Royal 

Goological Society of IreUoid, &c., dc. 



Some time since, in a paper read before the Society, 
attention was directed to the pecoliarities of the roc^ 
aasooiated with the lode at the Parys Mines, and in the 
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ducussion thereon it wag pointed out tliat similar rocks 
occarred, aaaomted with tiie lodes at the Ovoca Mines, 
Co. Wioklow. 

In connection with these rocks in South East Ireland, 
there seems to me to he points of interest which may be of 
interest to others also ; but previous to m^itaoning them, it 
ia neoeaaary to enter into a few details. 

The Lower or Cambro-Silurian Bocks of South East 
beland, as I have previously mentioned elsewhere, were 
subjected to two classes of Metamorphiwn : — Regi<mal or 
Metap^tio action, which extends over large areas, irrespec- 
tive of the protmeiona of the granite and other eruptive 
rooks ; and Local or Poroptotic action (" Contact metamor- 
phiem" of Delwse), the metunorphism confined to restricted 
limits, adjoining prots-usion of eruptive rocks or vents 
of heated wat«r, gases, or a mixture of both. 

The rooks affected by Metapepsis are outside ^e limits of 
the present inquiry ; to those, therefore, due to Faroptesis 
we will direct attention. The latter rocks have distinct 
characters. If the protnuioos are basic elvans, which may 
be classed under the general name of Grauitone, the rocks 
are " baked," being changed into granulyte, leptinyto, 
&ts. ; but if the protrusions are silicious granitic rocks 
(granites and elvans), the action causes a development of 
the foliation in the metapeptic rocks; argillytes and the 
allied submetamorphic rooks being changed into typical 
sohists, while in most cases they become Iron-masked, to use 
the term of the Australian geologist, — that is, they become 
so impregnated with iron as when weathered to be quite 
iron-stained; having an appearance as if they had been 
bnmt, which has given rise to the Co. Wiaklow name — 
of Burnt Sods. 
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Althosg'h these " Iron-maBked " rooks are adjnncts at 
many of the protrosions of the Leinster granitic rocks, they 
are not, however, always present — as apparently — they are 
only associates of the newer granites. The age of the latter 
graoiteB has not been satisfactorily proved ; it is evident they 
ire newer than all the rocks in the area except those of 
Garbomferons age ; but whether they are older or younger 
than the Silorian is uncertain, because in S.E. Ireland no 
rocks between the Gambro-Silurian and Carboniferous are 
represented. I would, however, suggest that it is possible, 
if not probable, they belong to the Tolcanicity of the Glen- 
gariff Grit time, that is of the " Passage beds," between the 
Silunan and tlie Carboniferous ; — because elsewhere in 
Ireland (Cork, Qalway, Mayo, ]Koaconunon, Fermanagh, 
Tyrone, &o.,) we find products of such an action. 

"Iron-masked" rooks are also associated with the mineral 
oouTtes Or Ibdes at Ovoca. This would possibly suggest that 
Qiere may be a connection between the protrusion of these 
newer granite rocks and the formation of these lodes. If the 
iron-masking was an independent process, it might beezpected 
to be met with in all similar beds of rook ; this however is 
not the case ae apparently it is confined to certain limits 
and those are, — the vicinity of these newer granites and the 
vicinity of these nun»al courses — at the same time it must 
be allowed; that apparently, all hicks adjoining to these 
(franite protru^ons are " iron-masked," while it is only the 
felBpathio rocks associated with the mineral courses which 
are similarly affected; for in the western portion of the 
Ovoca Mineral course, the " Country rocks" are homblendto 
and such like rocks, that do not appear to be " iron-masked" ; 
this, however, cannot be positively stated, as the old workings 
hereabouts are at present ifi such a ootadition that no eatHi- 
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factory examination can be made of the mineral veins or tlie 
BBsociated rocks. 

The "iron-masted rooks" of the covmtry generally are 
more or less calcareous rocks, in some of which the iron 
would seem to have been originally chalybite ' ; but in others 
it occurs as a pyrite or they may be ferriferous-leptinyte, — 
argillaoeouB rocks now changed by Paroptetic actions; or 
felspathic rocks that seem to be intrusive. From the small 
unsatisfactory surface exposures it is often nearly impossible 
to say if a felspathic rock is intrusive or metamorphic. 
Appearances in many cases would suggest that they were of 
metamorphic origin, yet some of them, as those at Madam 
Butler's lode, Oronebane, when they are examined both 
in the drivings and sinkings are found to be undoubtedly 
intrusive. 

In connection with the "burnt" or "iron-masked" 
rocka, which extend obliquely across S.E. Leinster, there are, 
on the bill-slopes and in the adjoining low boggy valleys, 
accumulations, locally known as Black heaps. These 
heaps have been observed to occur in places from the east 
coast of Wicklow, across Wexford, and into Waterford, 
nearly to Dungarvan — in some localities being much more 
numerous than others. In a few places a field, in which 
such a heap occurs, is called the " Kiln-field," but why, no 
one can tell ; and there seems to be no local tradition to 
give a clue to their origin ; but that they were connected 
with some primitive metallurgical process seems to be 
suggested both by their positions and composition. 

* See poor uon cnei menlioned in the paper "On the Roche of th« 
Ballymoney Series, Co. Wezfiud." TmnnotioiLg of the HwiobeBt«r 
QMlogioal Society, Vol, XIV., page 1*6. 
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A "Uaok heap " is from 10 to 30 or even SO yatds in 
diameter ; their original heights it is impossible to tell, as 
they are all tumbled dowB, and often more or less oarted 
away. They coneiet for the most part (aboat two-thirds) of 
a black, friable, earthy per-oxide of iron and manganese, 
somewhat like " blaok-bog-iron-ore," in which are mixed up 
angular fragments of burnt or rofisted stones, that were 
broken to a size of from 1-5 to 2 inches across. In most of 
the heaps these fragments seem, originally, to have been 
one of the felspathic varieties of " iron-masked rooks " ; 
but not always, as in some heaps there is more or less slag, 
as if one of the limey varieties of the rook had been used. 

As a. general rule, in the ground adjoining the heaps, all 
traces of ancient mining operations are now obliterated, or 
BO obscure as to be unrecognizable ; but not always, for on 
the hill to the northward of the " Kiln-field," Enocknamo- 
hill, near Ovoca, there are old mine holes ; while near 
lUdcross, south-west of the anoient Ballycapple iron mines, 
there were very large " black heaps," that a few years ago 
were carted to Wicklow and shipped to England, to be 
atilized in the purification of gas. Near the .centre of the 
base of these heaps were found fire-places of bricks, about 
3 feet square and a foot and a half high. 

To these "black heaps" I would ask attention, as they 
are a mystery to me. From the roct fragments in them, it 
vonld appear that the stone generally roasted were pyritoue 
felspathic rocks ; of which there now remains in the heaps, 
the iron and the stone matrix. This may, perhaps, suggest 
that the process was for obtaining sulphur, as, in general, 
in these rooks there is only a trace of copper ; but if it was 
the sulphur that was required ; how was it obtained ? what 
use was made of it P and who were the metallurgists P 
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SECTIONS OF COLLZEBIES Ami BOBE-HOIES, 

Df rBB MiDi.un> Coal Field. 

Likely to be of intereat to the Hemben. 



JOHN THOMAS BOOT, C. k H. E. 



ANNE8LEY COLLIERY, nbui NoTrnfaHAii. 



Name o 






Thtoissm 01 

Tdi. Ft. Id. 

1. Sund and GiutgI 3 

i. Do. Bock 26 

3. Perauon Uarla 8 

1. MRgneaioD Limestone 6 2 2 

5. Loim New Bed aandBtone Ill 

6. Cndwotth Seam of Coal 12 

7. Ctown do. 

8. TinHley Puk do. 

9. Hucknall Commoo 

10. ComfaeCoal 

11. Top Hud Ooal 

Total depQi of pit 



1 <H . 



4ie 1 
m 1 



THE BOLSOVEE COAL FIELD. 



Ho. 



NAMB or Strata. 



, Shattlewood Coal 

2. Clown do. 

3. Tinaley Park do. 

4. SwBllowneat do. 

5. Two Feet do. 
«. Tard do. 
1. T<¥Haid do. 

8. Dniuill do. 

9. Chavey do. 

10. Main Soft do. 

11. Deep Hard do. 
IS. Three Bedded do. 
IS. Taid do. 
14. BUckahale do. 
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BROXTOV WOOD FIT, CmDEB HILL COLLIS^ES, 
NuK NonnrsHAif. 



Km DT SraiTA. 



7. Combe Co«l 

8. Top Hard Co«l 2 ■ 



12. Waterloo Coal 1 9 

13. Cos] 2 S 

14. Do. 1 3 



16. Do. 
IS. EUCoal 

17. Coal 

IS. Deep Soft Coal 

19. Deep Hard do. 



CEIL WELL BOEE HOLE, 
About Fodk Milbb Souts-West op Notthtghaic. 



Huta or BTR1T4. 

Kenpei Sandatoae 

Banter 

Lower Banter 

Thin Coal 



iQiCKirBsa or 



SiFTB raaii 

SCKFAOB. 

TdL Ptm. 



7. 



Do. 
Do. 



e 



24! 7 
270 10 



Totallmigtii bored 

N.B. — About a mile east of this Bore Hole, nearer Nottingham, we found 
by boring a coal which ia iupposed to be the Deep Soft Seam, at 178 jards 
deep from the surface, and t ft. thick, and at 203 fards from the sur&ce we 
fooild which is guppoBed to be the Deep Hard Seam, 1 ft. 3 in. thick. Theae 
two borings appear rather conflicting. 
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CLITTON BORE HOLE, 
South or tbi Bitkr Tsxst, 

TBioxitwi or omrrm fsoh 

HAIU OT STKITA. BEUI, SCBFIOB. 

No. Tdi. ». In. Ydi. Ft. In. 

1. Keapei Sandatone SB 2 S 

2. Bunter do 1S3 1 6 

t Lower Banter do 174 D 

i. Coal H«MiiTea (Bend, Iroiutone, Ac.) IBS ft 

i. The Combe Coal, and Top Hud Coal, 

wiOi 2 in. parting twtwMii L 2 7|.... 1ST 

N.B.^Theae boring! «er« Dude on theSoath or "Dip" tide of Oie Trent 
Tallef Fault. See mnkiiiga on the East oi "RiBo" aide of the aaid faolt. 



CLIFTOlf sniKINGS AT NOTTINGHAM, 
Oir THE East ok Rub Side op the Teekt Yallet Faitli. 



Nii» or anuTA. 



TdL Fl. In. 

. to 



OniTel 
. Grey 



Bed Sandstone and Mub IS 8 9 



1 10^ . 
1 10 



T. Oommencenient of Coal Heaiurea : Combe 

Coal \ 

t. TopHardCoal 

9. Dmum do 

10, Waterloo do 

U. Thin do ( 

12. Do. do I 

M. DwpSoft do 

U. Deep Hard do 

IB.. TheKpor do 



04 S 

104 S 

. fll3 2 6} 
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HUCENjUX TOBEABD SUfEINGS, mix NomxaHAx. 



1. CDdworth,8eaTiiof Co«1 

2. ThinCoJ ; 

3. New HiU Seam of Coal 

i. Clown do 1 



S. Bough do. i 

T. Tincdey Park do 1 I 

8. Hucbnall Conuam 

9. Thin Goal a ' 



11. Combe Coal and the Top Hud Coal . 
N.B. — The name* gi»en to these •sai 
Yoilahire Coal Field. 



413 OIO} 
I pait takaa tnaa tlie 



PLEA8LET COLLIEKY, Keas Mawsfmld. 



Mamb or St&au. 



TOIOBBUBOI 

Xda.n.lD. 

, HatdBIue do 

. Bhie Sott do. 

. Dttik Brown do 

. Brown Hinged Limeabme 

. Brown Hud do 

. Idmeetone and Bock 

, CoalSmott IJ . 

. Qze; Bandy Bock 

, Coal 12. 

. Bind, with B«ck 

, Coal 2 Oi . 

, Do 8. 

. Do 8 . 

, Do 8. 

Do 3i . 

Do. 11 . 

, Do. a . 

, Do. 6. 

Do 6. 

Do 6 . 

Do. S . 

TopHardOoal 12 8. 

ToUI depth cd SinkbigB 

t Wttb vMar IIW talli. p« m 



101 


OJ 


140 


74 


;U6 


I n 


IM 


i 


1S2 


1 li 


1S4 


1 ** 


170 


2 S 


181 


1104 


m 


1 114 


lei 


1 U4 


LD2 


44 


217 


64 


8*7 


84 
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COBBECTED SECTION OF STRA.TA FOUND AT THE 
SCARLE BORE HOLE, kx&b Lnroour* 

R. IB. 

AIlnTia or Drift IS Allnnam. 

Lower Liaa day and Limestone .... SS D lou. 

SkiticBedi 86 

NewB«dHuI 673 Konpv. 

I«war Eenper Sanditaie 244 

UTew B«d S&ndrtone 6*3 Bontar. 

Upper Fenniap Mul« IIB 

Upper Hagneeun liuawtoDe 10 ' 



Middle Peimian Marls Ul 

Uywia UagnenUn Lunestoae 
WadSAtea 

UppeiOoBl 



2S 






Total.. 



Ttu fiUamny Tamptnltirm tetre Maiiml, tJU btn-Aal4 i 
■mfiitwicrf fir jhv wMti irferi tHe Bbtrvation* vtrt laitK 



DlTB. 


Sbpth. Fakb. Doini. 


Dais. Dn^a. Fasl 


«76. 


Ft. D«g. H. 


H. 


1876. Ft. D.g. 


Jnneieth 


. 100 .. es ..1 





Juteieth.. lOOO.. 69} .. 


„ 


. zoo .. 68} .. 


SO 


.. 1100 .. 69J .. 






. 100 .. 68t .. 


» 


„ ..1200..69i .. 






. 400 .. 681 .. 


SO 


„ .. 1300..70} .. 






. GOO .. 68^ .. 


30 


June 17th.. 1400 ..71 .. 






. 60O .. 60 ..0 


30 


..Ifi00..73 .. 






. 800 .. 69 ..0 


SO 


.. 1960 ,, 78 .. 






. 900 .. 6B ..0 


30 


„ ..aOQ0..79 .. 


Tk 




IS the' 


Protected Negretta HaximaQi 



At 790 feet deep, in fine gnined Ba^dstone, and at 046 feet ta.96<) feet, in 
hard wbit« freestone, powerful spring* of mter found, which ^pwted np 
1 to 6 in. ahove the fotfaoe. 

* This hole was boied by the Diamond Bock Boring Machine, in ths 
rean 1873, 1874, 1876, and 1876, and is dtnated ahout 06 chains Mnth of 
Booth Boarle Chorch, and about sax miles 8. W. of Lincoln, between Colling- 
ham and Swinderly. Sta^i^ ^. titi^lleirBik and Lincoln line of tlisUidlaad 
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SHDIEOAKS COLLIEET. 

IXAia OF BnuTA. Sum. 
,. Idl, Pt. In. 

ShaftonCoal 2 0. 

Btrong Blue Bind i fi , 

Rotherham Thick Bock MIS. 

Cotl 14. 

Ditto 14. 

Ditto 8. 

Ditto 2 10 . 

Ditto 9. 

Ditto 6. 

Ditto Oil . 

Ditto I 2} . 

Ditto 4. 

Ditto 1 2 . 

. CowikCoal 12 3. 

. Coal 10 2. 

, Ditto 3 8. 

. Ditto 2 1. 

. Ditto 2 7. 

. Ditto 14. 

. Ditto 7. 

. TopHkrdCoal 1 10 . 



91 10 
16S 1 6 



EOTHERHAY THICK ROCK. 

In Uiit rock at H T''^ <^P> 1 80 Ogalloiu of water per hour. 
Ditto „ 9i „ 1280 

Ditto „ 1S| ,, 1100 „ „ „ 

Ditto „ 26 „ 6000 „ „ „ 

Ditto „ SS „ 6400 „ „ „ 



■ Buppond tobe tba Saw HUl Ooad. 
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TEVEBBALL COIXtBBT, irus Uaxbfield. 



Huts or Stuta. 

1. TopHudOoal 

i. T Vinirin ia. 

1. Waterioo do 

4. Thin do. 

6. EU do. 

t. Dec^Soft do 

T. DeepHarddo. 

6. FnroMe do. 

9. Three-quBrtsr Coal 

10. Coal 

^Ooal 



TIBSHELF COLLIEBT, bbu ALraxtoK. 



KAMBOrSTBlTl. 



1. Coal . 
1. Do. . 



5. TopHudCoAl 1 

4. Coal 

6. DmwU ' 

«. Cod 

7. WatorlooCoBl 

8. D««p Soft do. D 

9. DeepHaiddo 

10. Tnpton do. 1 

11. Three-qoacter Coal 

12. Yaid do 

IS. 



DKPTH raOK 
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LANGTITH NBT COLLIERY, 
HUB BotsorvE. 



Wiitm OF STBiTi.. Sum. Sobtaob. 

TdL Ft. Id. Tda. Ft. U. 

man LiniMtoiie 

Coal 

Do 8 .... S6 1 

Do 1 .... 101 2 1 

Do. 1 .... 117 1 fi 

Do. S .... las I 4 

Do 1 .... ItZ 3 11 

Do. 1 a .... 1« 2 7 

Do. 1 .... 146 1 9 

Do 7 185 2 3 

Do 1 2 .... 190 

Do. TeryinfBrioT 7 .... a«g S 

Do 1 < .... 272 3 

Do 8 .... 374 I 6 

Black Bind foU of muUCocUeSheUf.. i Z 6 .... 304 4 

Coal 1 4 .... 306 8 

Do. AadB«t I fi .... 317 6 

ClawiLCoal(goodaft.7in.;iiifsrioT3ft.3w.) 1 110 .... 33S S 

Oo«J 110 .... 317 9 

Do 1 .... 34S 1 

Do. Inferior 10 ..., 3S7 

Do 2 360 2 10 

Do 2 .... 388 7 

Co«l 1 .... 3M ft 10 

(GlDnch, viUi Orer Bock, viOi FoaaUs.. ) » t i .aa a n 

Ooal and Bat. S in I" ' * ■■ *"* ^ " 

High HaiBl Coal " 1 fi .... 422 2 S 

Coal 5 .... 423 1 1 

Do 2 .... 42S 3 

Do. aadBat 3 4 .... 444 2 

Do 16 .... 461 S 

Do. and Bat I .... 4S3 2 

Do 6 .... fiOi 1 4 

Do 6 .... tia 1 6 

topHudCoal 1 2 10 .... £39 8 

Total Deptli nmk SCO 1 
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TRANSACTIONS 

or TKa 

MANCHESTER GEOLOGICAL SOCIETY. 

Past T. Vol. XVI. Sxsnov 1880-81. 

At the Ordiraby Meeting of the Members of the 
Society, held on Friday, the 25th day of February, in the 
Ooimcil Chamber, Mtmicipal Buildings, Wigan ; 

Gbobob Gilrot, Esq., M.In8tC.£., Yice-President, 
in the Chair. 



The Chaibuait said : I may say for myself, and I think 
for all the members in this immediate distriot, that we hail 
vitK very great satisfaction the holding of meetings of 
tho Manchester Geological Society in Wigan. We h(^ 
that they will frequently be held here in the future. 



Hr. Alfred Taylor, ITorley Colliery, near Wigan, 
filected an ordinary member of the Society. 



The Son. Secretory aimaimoed that the following additions to 
ttie Library haye been receiyed ; — 

YoL Vlll. TraimctioiiB of ths American IiutiMs of Mining Engineon — 
««■ Ot Iiutitutt. fieport of Geological Sturey of Canada, for 1878-79— 
Ihm ihi Dirtetor nf tit OtehgiaU Survty. U.S. Q. & G. Survey of the 
iixkj Uonntain Begion: Baport on the Eigh Plateaoi of TTtah — Ft«n 
J)r. Sa^dtn. Journal ot the Iron and Steel Institute; Ko. 2, IBBO — 
Am (A( -Ctiunnt. (Jetdogieal sod Natuial ^rtOry Survey c^ WmimU ; 
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Bth Anniul Bsport, for the yew li79—From fn^. If. B. WinehOl, 
FampbktB from 1th Report — Ftbm Sen. Vtrplnnek Colmn, SnperintcmdeDt 
of tils N.Y. State Adirondack Surrey. Jonmal of the Boynl Oeolo- 
ginl Society, Dublin; Tol. V. (Ne« Beries), Put 3— JVom the Seeittg. 
Tmuoctioni of the Mining Institute of Scotland ; Parts 8 and 9, Vol. n. — 
^om tht Council. Proceedings of the Boyal Institution of Greet Britain ; 
Vol. IX., Part iii., No. 73— JV-sni thi Cnuneil. Oeologista' AasociBtion, 
London : Proceedings ; Parts 8 and B, Vol. W—From tht Camteil. Pro- 
ceedings of the S. Wales Inst, of Engineers ; Part 3, Vol. XII. — Front Iht 
Imtitute. Proceedings of the Mechanical Engineers ; No. 4, 1 880 — Fnm tMt 
Cvtmeil. TnmsactionB of the N. of Englandlnstitute, M. and M. Engineers; 
Part 1, Vol. HXS.— From the CouhHI. Bulletin Booi£t£ Vaadoise dee Sdencea 
Naturelles ; No. 84, Vol. XVH.— Anffl t/u Soeitty. Zeitschiitt der Dentachrai 
Oeologischen Gesellachaft ; Heft ni , Band XXXII. —From the Botietf/. 
Punphlets (Papers by O. H. Tfi—^'"", M.G.I.A., read before the Boyal Irish 
Academy)— from thi Author. Quarterly Report (ending 30tb Sept., 1680,) 
of the Mining Surveyors and Rogistiars, Victoria, 



THE LONG WALL SYSTEM OF WORKING COAL. 

Bx Messrs. Grimshaw and Phillips. 

(Si Perl* XIV., XV., mtd XVI., Vol. XV.) 



Mr. Hedlet Baid: I think in discoseing this question 
g;enerally, that it will be desirable to consider the position 
and prospects of the long wall system in this district. For 
some time it has been becoming more in vogue at different 
collieries, and with a certain amount of success, and I am 
convinced that a paper of the kind that Messrs. Grimshaw 
and Phillips have brought before as will be very useful in 
calling attention to the matter, and will therefore do a great 
detd of good. It is what we have wanted in the district for 
some time. In the Midland Counties, which may be called 
the home of the long wall system, the seams have been 
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worked to perfection and witli little difficult; for a oon- 
siderable time past. In this district on the other hand, 
thers has been considerable difficulty in working the seaau 
in that nuuuier. Ifovr, the question arises whether that ia 
due to the nature of the seams themselves, or whether it is 
doe, I will not say to the ignorance hut to the want of know- 
ledge of the details of that manner of working. In my 
iqniiion there are sereral reasons why we cannot work these 
seuas on the long wall system as well as those in the 
Uidland Counties. First of all, this is a faulty district. 
Then t^ain we suffer from the want of ei^rience on the 
part of the men. Generally speaking we have a very good 
idea of what should be done, but we are not well up in the 
details, and on the details of the working depends, I have 
no hesitation in saying, the success of the system. I am not 
now speaking on mere theory, but from what I have myself 
seen. It is well-known that to work coal on the long wall 
system to the best advantage, you must work the face with 
r^liularity, and this can be better done in the Midlands, 
where six, eight, or even ten men are employed in one work- 
ing place, than in this district where two men only are 
employed, and who work perhaps for four or five days a 
week only, where as in the former case, some of the men are 
Hire to be at work daily. I do not hesitate to say that if in 
this district we adopted the long wall system more generally, 
we should not only do with lees timber, but it would be 
better for the roof, safer for the miners, and it would give 
a larger percentage of round coal. I see that Messrs. 
QrimBhaw and Phillips in thdrpaper, page 318, referring to 
the opening work developed by means of a leading stall, and 
the opening out of faces at certain intervals, say that you get 
the face opened out in a series of steps. The question of 
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c^Mning out in a straight' face or in stepe depends a great 
deal upon the nature of tlie seam itself. Some aeams 7011 
can vork with a straight £ace ; other seams from Turioiu 
causes you can only work in steps. But if it is necessary 
to work it in a straight face there is no difficulty 
whatcTer in the matter. In opening oat it is simply a 
question of working more at one end of the stall than the 
other. By that means you always have the face in one 
straight line with the exception perhaps of the last stretch. 
Many people ohject to the long wall system because they say 
yon cannot ventilate the roads, which therefore get foul 
Bnt there is no difficulty about that if the wind is taken in 
the right direction, that is by the main roads and allowed to 
circulate up the face of the workings, for in that man- 
ner you get a scale of air at each gateway, which 
works its way through to the return air. The great point to 
which attention ought to be paid in this district is educating 
the men themselves in the details of working the long wall 
system. You very seldom see in this district men hole 
the whole length of the place. They hole about a couple 
of yards and then get that down, leaving a comer of the 
face to stand all day, the result being that in the morning 
that coal is crushed. Then again instead of the meo 
engaged in getting coal doing the packing themaelves special 
men are sent in as packers. The packs are not put in as 
required, or as soon as there is room, but the place is left 
until there is a good day's work, standing on the timber, 
the result being, that as there is no ' pack for the roof to 
settle upon, the roof is broken, the timber smashed and 
destroyed, and the weight is thrown over on to the face, 
crushing the coaL I am very glad to see that the long 
wall system is becoming more general in this district, but I 
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think before ire oan make it a sacoeaa we most pay more 
attention to details. TiU tliat is done we cannot expect to 
do as veil aa in the Midland Counties, where the system is 
worked so succesafiilly. 

Mr. W. J. Qkimshaw : It must not be forgotten that in 
the Midlands generally very different conditions prevail to 
those which prevail in Lancashire. We have to leave for 
boildingB, and have not &e same chance of packing a long 
face as tiiere is in the majority of cases in the Midland 
coonties. That is one drawback to the long wall working 
here, and it ia a very great drawback too. Even in the 
midlands difierent systems prevail in different mines, things 
being done for the best so far as can be seen. But first of 
all there is a smaller quantity of straight work in proportion 
to the amount of coal gotten than here. Of course oircnm- 
atsDces alter cases. In the midlands, however, the men 
know their work, and are set to the same work day after 
day, becoming skilled in that work. I am convinced that 
packing is better and safer than timber, and less expenaiTe, 
as the timber, or a large proportioa of it, is lost under the 
other systems. In the midland counties they have two or 
three rows of props set behind and a set of chocks next 
to the face. By the long wall system more round coal can 
be obtained with loBS trouble and expense than by pillar 
and stall in the same district. There are not as many 
roads to keep (^>en for ventilation, and after a while the 
nof settles so that it will stand for a long time. 

Mr. 3. LoNOBOTHAM : I think it has ge7ierally been 
conddered that as between long wall faces and bord and 
pillar that the danger attending shot firing is somewhat 
greater in the long wall than in the first working of bord and 
pillur, because the shots point to the goaf. A abort time ago 
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there was an arbitratioB in the county of Durham, in which 
Mr. Jacob Higson was an arbitrator. At that arbitration 
Mr. Bell raised the qneeticm as to whether it was safe to gre 
shots, and the umpire decided that inasmuch as the ahotfl 
pointed to the goaf it was not a safe practice to fire shots 
there, at the same time, and in the very same colliery, I 
bdiere, in the pillar and stall they were then firing shots 
and no question was raised as to its safety. It does not 
follow because there has been a dearth of explosions in a 
particular district where the lon^ wall system prevails that 
it is because that system has been adopted that so few 
explosions have taken place. It might for the same reason 
be said that as during the period between 1868 and 1880 
there was a dearth of explosions in the oounty of Durham 
that such dearth was to be attributed to the bord and pillar 
system, which is generally adopted there. A better teat 
would be applied if figures were given showing the accidents 
which are the results of falls of the roof and sides, and 
inasmuch as Mr. Evans's report was quoted I thought it not 
undesirable just to look into his figures which show the 
fatalities arising from ^lls of the roof and sides in that 
district for the purpose of comparing them with others. 
I find that from falls of the roof and sides 87 lives were 
lost during the years 1877, 1878, 1879, and in the same 
period 40 millions of tons of coal were raised, which is eqoal 
to 464,000 tons per man lost. In Durham for the same 
period there have been 103 lives lost, which is equal to 
637,000 tons raised for each man lost, and in Northumber- 
land during the years 1878 and 1879 there were 492,000 
tons of coal raised per life lost. 

Mr. Grihsuaw : Ton must take all the losses of life and 
put them together. If the number of lives lost by falls of 
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tKe roof and ndes in the Uidland distriot be taken, tlte 
nomber of lives lost in tlie same manner in this district, 
ako the number of lives lost by explosione in this district 
and in the midland distriot for the some period should be 
token. 

Mr. LoKGBOTHAH : On page 345 in the transactions I see 
that the first item of cost in the example given is stated to 
be 3'4d. per ton. I take this to be an error, and find, on 
checking the addition, that it should read 2a. 4d. per ton. 
The total cost is put down as being 3a. 9'31d. One of the 
items there named is stores, and this is put down as coating 
2d. per ton. I should like to ask Messrs. Qrimshaw and 
Phillips what this item "stores" covers, and whether or not 
it covers all materials other than horse provender, which is 
the only other material item charged. 

The Chaishan : You will find that in the 3s. 9-31d. hones 
are included. 

Mr. LoNGBOTHAH : Does the item " stores " include all 
materials other than horse keeping ? In Messrs. Grimshav 
and Phillips' paper, stores, I see, are put down at 2d., 
tnd the only other items are horse keeping and rents. 
X think a very fair approximate general comparison of tlie 
cost of working in the several districts, without going into 
detail figures, might be obtained by ascertaining the number 
of tons raised in each district, and the number of persons 
engaged in their production. 

I was somewhat curious, and, with the limited time at 
my disposal, I in part made this comparison, and arrived st 
the following figures for the year 1879 : — 



jbyGoogIc 



Diftriot. 


Tom of 


PertODi 
Bmptoyed. 


Eqiul 
Torn raised 


Mr. Evans .. 
Mr. ■VTilliB .. 
Mr. Bell ... . 
Mr. Hall ... . 


14,036,242 
12,1)13,851 
17,156,383 
11,875,810 


50,000 
45,394 
49,566 
39,458 


281 
285 
346 
301 



Tlie abore funr examplea show that in Mr. Etohb' distriot 
the work performed per man employed is less than in any 
of the other three, and that, as between Mr. ETans' distriot 
and Mr. Hall's district, the latter produces 20 toaa more 
coals per man employed, per annum, than the former, and 
yet I am sure there is no one in Mr. Hall's district disposed 
to say that coals can be worked at anything like so low a 
cost OS 3s. 9'31d. per ton. 

Mr. Hedley : I did not wish to be underetood ae saying 
that the long wall system can be worked in every mine in 
this district. I was referring more particularly to the 
improTom^its in the working of that system which might 
be made. 

The Chairhak : The question of how far the long wall 
system can be carried out consistent with shot firing is an 
important one. 

Mr. Hbdlbt : I think that is an argument in favonr of 
the long wall method, for where it ia properly worked firing 
can be dispensed with. In this district wherever the long 
wall system is adopted there is very little shot firing, and 
the work can be done in sooh a way that a great advantage 
may be obtained from the roof. "With reference to 
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explonOBB, I do not agree that the long irall lystem is a 
prevsntatiTe altogether. In Derbyshire there are not many 
lives lost from that cause, but they have a large proportioii, 
as compared with the fiery districts, of non-fatal explosicHU, 
and the last explosions which ocoarred in South Wales, 
namely, at Pen-y-oraig, Hisoa, and Aberoame, were in long 
mil collieries. Of course, I am not prepared to say what 
was the condition of those collieries at the time of the 
accidents. 

Ht. J. TonoE : The colliery with which I am connected 
was worked during the first eighteen years of my acquaintance 
irith it, and during all previous working, entirely on the 
pillar and stall ^stem. But about ten years ago, when 
ftbout to open out the Arley mine, we were invited to see line 
long wall system worked at some of the Hindley collieries. 
We were so eatisfied with our visits, and with the results 
which we were informed were obtained by the system, that 
we determined to try it in our Arley mine. Though labouring 
onder the disadvantage of manners and men being unac- 
quainted with the new system, we obtained very satisfactory 
results. Starting with a forty yards face, we have gradually 
extended until we have got a face of 300 yards, finding room 
for fifty men. The roof of oar Arley mine is such that, by 
the system of chocking we adopt, the ,roof cuts up — as one 
of our managers expresses it — like cutting batter with a 
knife, thus easing the face of its weight, rendering the roof 
comparatively secure, and giving the coal a much better 
chance of yielding a large amount of round. We have also 
beoi enabled by this system to do away with blasting in the 
Alley mine. Our success with the system in the Arley 
ntine has been so complete that we have made a beginaiog 
with the same system in the Trenoherbone or Wigan aix-ieet 
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mine, wliioh Tith as is five feet six inches thick. Thongb 
told by TariouB persona, vho suy they hare tried it, tliat the 
Trencherbone cannot be worked by the long wall system, we 
have so far found it to work well. We have a far larger 
proportion of round coal in the first place. Whilst getting 
only 45 per cent, of round in a certain part of the pit by 
the pillar and stall system, we are getting 66 per cent, by 
the long wall in the same seam. The cost of working is not 
greater, but, if anything, dightly less. I should like to 
hear some of those present say what is the thinnest mine 
worked on this principle. 

Mr. Hedlet : Twelve inches, I think. 

Mr. Eennedt : So far as the thickness is concerned I 
have seen it worked from 2ft. to €ft. The latter was the 
Wigan 6ft. seam, and I think there is no system either in 
the Midlands or in any other county that will surpass it either 
in the proportion of round or in the quantity of timber 
used. I am credibly informed that they get 90 per cent, of 
round coal, and that the cost of tim.ber is not more than 8 
farthing per ton. The Colliery is in the Wigan District. As 
regards the packing, it is kept as near the face as they can get 
it, I travelled three hundred yards and did not see one prop. 
So far as shot firing is concerned they have abolished it. I 
have never seen in the Wigan district any place where they 
got the same proportion of round coal. 

Mr. Grimshaw : What proportion of slack do they leave 
down? 

Mr. Kennedy: None! They send all up. At the Colliery 
with which I am connected the packing system is adc^ted, and 
it is k^t as near the face as possible. There is no comparison 
between the roof of our Arley Mine and that of the Six Feet 
Mine to which I referred, and no system in the world could 



jbyGoogIc 



luep the roof in as good k oondition. The Arley roof is 
much more dangerous. Upon the nature of the roof moat 
depend in a great meaaure the quantity of timber required, 
but it is better to have packing, though sometimee it 
may cost a little more. It is better for the working faces. 
The weight is more uniform, and there is a greater 
probability of obtaining a larger proportion of round. But 
th^re are two things always necessary to work the 
long wall system with advantage. A good roof and 
aofficiccnt packing. I should not think there is as much 
danger in firing in long wall work as in pillar and stall, 
and where the long wall method is adopted firing is 
the exception and not the rule. If some suggestions could 
be thrown out by which we oonld improve the system in 
tliis district, I have no doubt but that the managers 
present would gladly adopt them. I hare seen a 
thousand yards opened nearly straight. It is packed up 
as well B& possible. Two rows of timber have to be kept 
in their place, one left near the iaoe and the other in the 
goaf until nearly ready for building up. 

The Chaibuan : Where do they get the packing from for 
the 6 ft. coal P 

Mr. EsNNEDT : They hole in the dirt underneath the coal. 

The Chaibman : Is that sufiGcient P 

Mr. Kennedy : Yes. I should think it is 2 ft. 6 in., or 
something like that. 

Mr. W. Cbompton : I always thought the difficulty in a 
6 ft. seam was to get the packing. To make it a 10 ft. seam 
would make matters worse. 

Mr. W. Brtham : If I had some hnndreds of acres to 
work over again that I have worked by pillar and stall I 
would work them long wall now. In my early days the 
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long mil sy>teiii vas hardly known in this locality, indeed I 
doabt vhether it was knovn'in LanoaBhire at all, and hnn- 
dreda and thoiuands of acres were then worked by pillar and 
■tall that could have been worked and are now being worked 
to great advantage by the long wall method. There is 
however such a variety of ciroumstanoes connected with the 
working of mines that it is utterly impossible for any man 
to say that any one system is superior in all cases to the 
other. I have mines working at the present moment that 
it is utterly impractioabie to work cm a uniform principle. 
We have to use all sorts of methods — pillar and stall, and 
stall without pillar. Where we can get a faoe of 100 or 150 
yards we adopt long wall, and then may come a lot of faults 
where we cannot have a face of 10 or 20 yards, so that you 
see the difSoultiee are so great in suoh mines that you cannot 
adopt a uniform system of working. But generally speak- 
ing where the roof is a fair roof, and where the coal is 
tolerably free from faults, the long wall prinoipb is 
undoubtedly better, both in respect of gas and safety in 
working. I believe too th&t the production of large coal is 
greater in proportion than it would be by working pillar 
and stall. In the deep mines with which I have latterly 
been acquainted the pillar and stall system would be 
altogether out of the question. We could not in that case 
wozk them to a profit, in cooBequence of the amount of slack 
that would be produced. By working the Arley mine at a 
depth of 700 or 800 yards on the pillar and stall, system the 
pillars would be so crushed, whatever size they were, that it 
would render the coal almost valueless. Now by working it 
on the long wall method we experience very little difficulty 
as regards the pressure, and we get more round coal than 
where [ollar and stall is used at a less depth. I have found 



jbyGoogIc 



tlist whOTfl it is prsoticaUa by woTking Ha Arley none 
TtpoR the tmi — with the face going tmA, ways — more larg* 
ooai ia got. I have sot had mnoh e^)erieiioe in mirking on 
ihe long wall prinoiple, but I hare Been the Bystem carried 
out in Derbyshire and the Midland counties. I hare been 
in collieries there where they have been working Beams 
nearly 8 feet thick, and there does not appear to be the 
difficulty which one would at first fancy there would be. 
The men seem to be so well np in the system of packing 
that they can get over the difficulty even in a diiok seun, 
bat the thicker the seam the greater would be the difficulty 
and the greater the cost of packing. I think we are follow- 
ing the Midland oountiee very rapidly. We are getting oar 
men to learn how to build packs, and I think they will soon 
understand the system as veil as the men in the Midlands, 
hence I hope we shall soon derive in this district all the 
advantages to be got from the long wall system. 

The Chaibuan : I have for several years worked almoat 
all fJie mines in the Wigan district, and almost all the seama 
on the long wall system, the Arley being the only exception. 
With the Femberton five-feet and the Pemberton four- 
feet I have done very little, bat with the Arley miiw I have 
done next to nothing. The Inoe yard, four-feet, Beven-feet, 
the Wigan five-feet and four-feet, cannel, and the Arley yard 
coal are now all worked long wall more or less. In the Ince 
mines we fire shots with the long wall. In the Wigan 
mines the five-feet requires no powder. The Wigan four- 
feet is a very strong coal, and at present we do not fire any 
shots in the long wall. The Wigan six-feet has been my 
greatest difficulty. It is fully six-feet thick, and I need not 
tell yon that most of the Wigan six-feet coal gives off a 
very great deal of gas. The great difficult of working 
long wall LU this seam ia in the packing, for the extra 
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expense arises principally from packing. The opposition to 
the long wall system came in bygone times from the men 
but I think that the feeling of opposition to it has been 
practically removed, seeing that the labour of the collier is 
very considerably reduced by working long wall. In 
working the six-feet I find it works best, generally speaking, 
on the principle recommended by my friend, Mr. Bryham, 
that is to work the face partly on the end. The top part of 
the six-feet is rery tender, and the bottom part very hard'. 
We " hole " on the top, but it requires 7ery little holing 
there, and is easy work. The adoption of the long wall 
system is in reality only a question of expense. I am 
Sony, that having come unprepared to take part in this 
discussion, I oannot tell you what the extra cost is, but it 
is considerable, and arises from packing. Now, with 
regard to ventilation, the general safety of any of these 
mines, not only in point of ventilation, but in respect of 
other causes, falls from the roof particularly, is greater 
when working on the long wall system than it is when 
they are worked by the pillar and stall method. I think 
there ought to be some limit to the length of the face in 
a fiery seam. I have seen, some years ago — not in tiiis 
county — a face of about a thousand yards long, and where 
that is carried out to such an extent, whether shot firings 
are allowed or not, it is extremely dangerous. I believe 
at certain times of the day, when all the coUiere were fully 
at work, that the last few places nearest the return were 
actually foul whilst the men were working, but experience 
has brought about modifications of the system. I think we 
made a mistake -in this district, when we first introduced 
the long wall system, but it was forced upon us. I heUera 
ft would have been better for both men and masters if that 
mistake had not been made. The masters took vpon them- 
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selves the packmg, the result is this, that what roof oomM 
down near the face and what dirt comes oat of the mine is 
sU thrown higgledy-piggledy behind the men, whereas in 
the Midlands the collier places the stones and the dirt he 
gets he forms into a good wall to begin with. Here, how- 
ever, the dataller employed at night has to do this, as it 
were, a second time over. I n:ed scarcely say, having 
said so mnch already, that I am decidedly in favour of 
the long wall system. I do not believe there is any seam 
in this district — except where there are peculiar circom- 
Btances, and unless it he the six-feet — which cannot he 
worked quite as well and quite as safely by long wall as by 
pillar and stall. 

Mr. Martin : The inclination of a mine with reference 
to ventilation most be important in the long wall system. 
la thick, flat-lying mines, which give off large quantities 
of fire-damp, there must be difficulty in thoroughly ven- 
tilating the goaves, where there is not sufficient rubbish for 
filling them up completely, or n'early so. I think that rather 
much is claimed for the system of long wall, in attributing 
to it, and to it alone, the immunity from explosions enjoyed 
by some districts as compared with others. Circnmstuioes 
vary so much as to the quantity of gas given off, packing 
material available, &c., that a comparison cannot be made 
very well without details being fully set forth. In the 
neighbourhood of Manchester, packing and walling is, as a 
rule, well done ; the colliers do it themsdves as they get the 
coaL Mr. Longbotham's argument is an important one, as, 
if owing to any system less lives are lost from explosions; 
yet more from falls of roof, before advantage can be 
claimed the total accidents and not only those from 
explosions should be compared. I must not be misunder- 
stood as wishing in any way to deprecate the long wall 
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l^teau, aa I belieTfl that, ii details are carefully att^ided 
to, it can mtli advantage be more extensively applied tlian 
at present. It is not always necessary or possible, in order 
to obtain die bmefit of the system, to have one long and 
oontinuons face. The question as to working out long wall 
from the pit, or working back from the far end, is in fiery 
mines of no small importance, and is one which allows of 
discussion. It would be interesting if figures could be given 
showing which method of working is the safest, most 
economical, and allowing of largest wages to the men 
and profits to the master, the circumstances for each being 
as similar as possible. 

The Chairman : As Mr. Smethurat has a paper to read 
va "Explosives used in Mining," I would ask Messrs. 
Ctrimshaw and PhiUips if it would be agreeable to them if 
the discussion were now adjourned to a future occasion, 
when we oonld be prepared with figures- and better able to 
oontanue it. 

Messrs. Qkiushaw and Pbillifs having expressed their 
assent, the discussion was adjourned. 



EXPLOSIVES USED IN MINING. 

By William Smethubst, F.G.S. 



It was my intention to have continued the paper apon 
Safety Lamps, the first portion of which was read before 
this Society some time since, but for several reasons I am 
unable to do so at present. The principal reason is that ike 
Royal Commissionere are, at considerable coat and a very 
great amount of trouble, at the present time carrying on 
elaborate and I may say very exhaustive experiments with 
my apparatus, and the noted six feet mine gag, at oar G^ars- 
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wood Hall Collieries, to yon oan nndentand that until the 
Commissionsn have completed their experimentB I oan not 
aay anything upon this eubject. 

I have therefore chosen the next important mbjeot to the 
Ugliting of mines, and I trust I may pare the way to a 
diBcnsaion upon this eubject which will not end here, bat 
will be the means of bringing out by future experimoits safer 
methods of blasting in mines than those at present followed. 

Before giving you a desoription of the experiments carried 
ont at Brynn, I should like to say some little upon the 
abandonment of explosives in mines altogether. There is a 
very strong feeling in the minds of many persons directly 
and indirectly connected with coUieriee, but more par- 
ticularly from the represraitatives of the workmen, that 
the system of blasting in mines is almost at an end, and there 
is little wonder the representatives of the colliers should 
strive to take away this great danger, and I shotdd not be 
sorpriaed to leam that when the Oommissioners have finished 
with safety lamps they intend going into the question of 
blasting. 

Now suppose the C^vennent passed an act preventing 
powder or other dangerous explosive agents being used in 
mines, and we were forced to fall back upon all the mechanical 
appliances we could bring to bear upon our cool getting ; 
what would be the result ? At least half the mines would 
be unworkable ; and through these mines being given up, 
in a large number of cases it would mean the ruin of the 
ooUiery ; and other mines, which when worked in conjunction 
with the mine where blasting was carried on could be made to 
pay, would have to be abandoned immediately as unprofit- 
able to get alone. 

We should also lose some of our best household coals, and 
certainly most of our hard shipping ooals, not from the faot 
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that they could not be got without powder, but that the 
extra coat would throw them ont of the market. It would 
ako give the proprietors who happeaed to have very thick 
mines a very great puU over their more unfortunate brethren 
in several ways. 

Again all the colliers of the present day would require 
educating in the altered mode of getting the coal brought 
about by the abolition of blasting, more per ton would have to 
be paid them, and I am not wrong in saying that a great 
number of colliers would find some other employment rather 
than face the increased hard work. 

I should also like to ask how much the danger and risk 
to the collier and all others working in mines, would be 
lessened by the abandonment of blasting ; take some of the 
dangers the miners are at present liable to where shot firing 
is allowed. 

Let us first take blown out shots. These are very serious 
and dangerous, severd of our explosions being traced 
(according to the evidence) to this danger ; but outside 
explosions, a blown out shot without the presence of gas has 
often been known to result in loss of life and serious damage 
to property. Then you have shots hanging or missing fire ; 
to protect the workman from accident in these cases, a 
special rule is made that the workman shall not return to 
the missed shot untU after the lapse of one hour ; still we 
have accidents from this cause. 

Coming to the more serious dangers arising from the use 
of gunpowder and other explosives, we have explosions 
traced to the firing of a shot. I for one look upon this as a 
danger that ought not to exist. If a mine is so near the 
explosive point that it only requires the firing of a shot to 
cause an explosion, there is something wrong ; but you have 
dangers which cannot be guarded against. There may take- 



jbyGoogIc 



plac6 an outburst of gas just at the moment of time, to be lit 
hy tlie firing of a abot, and there hare been several instances 
where this has occurred. 

Again there is a theory, and at present a very strong one, 
that in very dusty mines, where the very fine dust is carried 
with the air, that the concussion and flame given out by a 
shot being fired is sufficient to cause an explosion without 
the presence of gas. I may say here in answer to this, that, 
so far as my experiments have been carried to test this 
theory, no explosion can be caused unless gas is also present. 
The result of the experiments with dust from different parts 
will no doubt be made known to you and the mining world 
when completed by the report of the Royal Commissioners, 
who are making them. 

Looking through the summary of deatJia caused by explo- 
aions of powder and other blasting agents in 1879 (that is, 
the Blue Book for 1879) in the whole of the mines of Oreat 
Britain and Ireland, I find very few recorded in comparison 
with other causes. 

The nimiber of deaths from this cause is 13 as against 426 
from falls of roof and sides in mines. But you will say I 
have not taken in the explosions of fire damp, which may 
have been the result of blasting. Suppose I take the whole of 
the deaths caused by explosions of all kinds ; I bring the 
number up to one hundred and ninety-seven in the same 
year, or two hundred and twenty-nine less than the number 
from one other cause, out of the many the mines are liable 
to. Or to put it in another form, the deaths caused by 
explosions of all kinds represent only about one-fifth the 
number from other causes, still there is no excuse that this 
one<fitth should not be saved, if it is possible to do so. 

If as I have previously remarked, if mechanical appliances 
had to be put in the hands of the collier, the most likely 
one would be the wedge. Now everyone conversant with 



i:,Coo>^lc 



tniaing knoTs tliat no liglit hammer must be osed to vedge 
down coal, and alao that in a vast nmnber of cases when you 
bring down a large body of coal at once, portions of roof 
will Tery likely come with it, and from the position the 
collier mn,gt naturally be in, you oan scarcely feel astonished 
if he very often gets buried by a fall of roof talcing plaoe. 
The cracking of the coal in wedging it down, oan easily 
drown the much less noise of a creeping roof, and where f^e 
mine is a thick one it does not take a very large stone to do 
a man a serious injury ; you must not take falls of roof as 
the only dangers attending wedging, there is tke danger of 
the coal coming upon the man without giving him time to 
step back. 

Taking these increased dangers, we should certainly swell 
the very large number of deaths by falls of roof and sides. 
Tou hare other mechanical applianceB for coal getting, but 
you will find they are all subject to the same, and in some 
cases worse dangers than the wedge. There is one 
mechanical appliance by which compressed air is made to 
force down the coal ; in this case the operator must be close 
to the coal he is forcing down, and must run the risk of 
being battered to pieces when sufBcient pressure has been 
attained to produce the desired result. Then you hare 
hydraulics and other slow means, still you have the same 
nsks I have just mentioned. 

A vast amount of money and time has been spent upon 
mechanical appliances for getting coal, but so far as I know, 
and from what I have seen, there has been no attempt 
crowned with success. 

In addition to their falUng to do the work required, the 
cost which would be added to the production of the coal 
would be sufficient to condemn them. 

The mechanical appliances brought out so far absolutely 
mean more labour, cost, and danger, than that run by the 
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miner if he used (ag in the ancient days) liis pick and oH- 
faehioned wedge. 

We are, therefore, thrown back apon blasting or the ose 
of explosives. 

Supposing some method could be doTised, whereby tdast- 
ing could be carried on without the present dangers, or at least 
reducing them to a minimom, it ought to bo followed, and 
if necessary made compulsory. But the questions whiidt 
will naturally be ashed, will be. Can this be done f And if 
BO, by what means 9 Why has it not been made pnblic f 
Can an ordinary work-person manipulate it ? Will it bring 
with it other sources of danger which in the balance would 
be a greater loss than gain P 

You all know under what restrictions powder is being 
used in our mines, and I have previously stated the dangers 
attending its use. Much has been done to lessen that 
danger both by Parliamentary legislation and by the coUiery- 
owners. In seams which are more than ordinarily fiery, 
blasting has been carried on in the night, when the risk to 
numbers has been reduced to those only who are expected to 
take care of themselves. This system cumot be too highly 
commended for a good many reasons. 

If anything disastrous happens, the loss of life is very 
small in comparison to what it would have been had the 
mine been in full work. The men chosen to do the work 
are men who understand what they are about, and know 
their lives are in their own hands. They examine and 
charge each hole, and if they charge and fire a doubtful 
shot, it is at their own risk. They can also choose where 
they shall begin each night, and have no need to run 
backwards and forwards over the pit as in the working time 
they would have to do to keep every man going. They 
become better judges of the amount of powder or other 
explosive required to do the work ; and not the least of all 
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the adrantagee id this system, they can always Iiave fresh 
air with them. This, as yon know, is a very important con- 
sidenition. Where shots are fired in the working honrs, 
some on the intake and others on the return side of the 
workings, it very often occurs that ike shot-lighter has to 
examine the place or adjacent places, to see if they are dear 
from fire-damp in a smoky atmosphere ; and it is unnecessary 
for me to say what disadvantages he is under when this 
happens to be the case. 

Coming to the experiments which have recenUy been made 
at OUT Garswood Hall Collieries. I will place them as we 
began. Dynamite first. 

Thie explosive agent has been tried over and over again 
for mining purposes with but little success (except for sink- 
ing,) its suddenness of action being one of its greatest 
failures, an action very objectionable for many reasons in 
coal getting. 

When exploded, in place of its bringing down the coal 
half across the place or a proper width in comparison with 
powder, it either cuts out a narrow slip or forces only the 
front part of the whole away. 

The drill holes always being very near horizontal, (except 
of oOurse in sinking) it has to be pushed to the far end of 
the hole with some instrument, and you hare not the advan- 
tage of tamping as in sinking, in the latter case water being 
sufBcient, to say nothing of the danger of driving dry 
tamping (where it is used) against it in the hole in its crude 
state. 

Then you have the fumes given off by an explosion of 
dynamite, a feature in itself sufficient to condemn its use^ 

It is said dynamite does not need tamping, but I can only 
say from experience, that if it does not blow out like powder 
still it does blow out, and you lose a very great amount of 
force, and the fumes given off where it has not been tamped 
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are Buch that no perSoD oould posaibly stay in them and 
follow his employment. 

But I belieye a means has been found out 

by which it can be used without these dis- 

advantages, and to these means the country 
ia indebted to Professor Abel, who has spent 
a vast amount of time and trouble upon the 
subject, and it was throug^h him I first began 
making the experiments with this and other 
explosiTea at Brynn. 

About nine years ago the system of using 
water with explosives was discovered and 
worked out by Professor Abel, and his method 
of applying detonating charges of dynamite 
and other detonating agents to blasting in 
mines is certainly wonderful, and all this time 
and trouble which the Professor has taken 
have been solely for the benefit of the miners. 

In 1876 Dr. Macnab took out a patent for 
a cartridge with which he used wat«r, but his 
method, both with regard to cost and applica- 
tion, would never do for colliers. He used 
the water separated from the cartridge with 
an elaborate system of firing, stiU he is in tbe 
right direction if he were leas costly. 

I will first explain to you the cartridge I 
used for the experiments, and to enable me to 
do this better let me take you to the Drawing 
No. 1. 

This represents a cartridge to fit a hole two 
inches diameter, and three feet four inches 
deep. Tbe outer oa^ A is made of thin sheet 
iron or tin thirty inchea long, with the back 
end sealed with the same material. 
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The inner case B, made of any material so tliat it is 
waterproof, contains the explosive — in this case dynamite. 

As near the back end as possible yoa have the detonator 
C, and from this you have the two wires D D left long 
enough to reach outside the shot hole and couple to the 
wires of the battery or other firing machine. The whole of 
the remaining space inside the case A is filled with water 
and sealed np. 

There is no reason why the outer case A should he made 
of metal. Paper or other cheap material made sufficiently 
strong to carry the water and to be pushed into the hole 
would answer the purpose just as well. 

The Professor first tried the cartridges upon blocks of 
stone and iron with very good results. Afterwards at his 
request we tried them for blasting coal in our Wigan four 
feet mine, which in some places is very hard to get. In our 
first trials it gave ue very great encourf^;ement, the principal 
drawback being the result of our not knowing the amount of 
djoiamite required compared with powder, the charges 
proving too small. In the first trials we left the mouth of 
the shot hole open, not using any tamping ; afterwards we 
found by using a little the charges acted quite differently. 

The amount of powder used in this mine by the collier 
ranges from eight to twenty ounces. Our first cartridges 
were charged with from three to four and b half ounces of 
dynamite ; this, as I have previously stated, we found insuf- 
ficient to do the work, the fact of its being surrounded with 
water seemed to lessen ite suddenness of expansion and 
violence. 

The very first thing which arrested my attention was the 
very small amount of unwholesome gases given off; and 
where a small quantity of tamping was added I could imme- 
diately go into the place where the shot had been fired to 
find it perfectly clear — a very great advantage to the person 
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who £reB the ehoU, and matdng it much easier to carry oat 
No. 37 of our Special Rules. 

In the first series of experiments made, most of our shots 
were blown oat. This helped us in our first object to satisfy 
ourselves upon the amount of flame (if any) given oflF by 
these cartridges, and thia we were able to do from the nature 
of the 8hot«. 

Even where tamping was not used, and where it was 
undoubtedly a blown out shot, no flame was given off ; but 
a kind of sparks or incandescent matter was ejected from the 
month of the hole. 

The weight of the charge was then increased to from four 
to seven ounces according to the amount of work required. 
These doing their work produced not eveai a spark. 

We found the proportion of dynamite to powder required 
to be about one-third, and where the shots did their work 
there was not the slightest trace of obnoxious gases usually 
given off by dynamite, showiug that the water had the 
^ect of destroying them. To prove this more conclusively 
I charged one or two holes with bare dynamite, and without 
the water cartridge, and the fumes given off by tbese shots 
were so dense that we could scarcely see our lights and we 
all were seized with violent headaches. 

Coming back to the blown out shots, we tried several 
with a charge of from six to seven ounces of dynamite in 
the water cartridge, to prove if the sparks thrown off 
increased in proportion, or if there was any sign of flame. 
All our hghts were covered and we were within ten yards of 
the shots. One or two blew down some brattice which was 
placed about four feet from the hole, and even in these cases 
the sparks (or before mentioned incandescent matter) did 
not reach that distance. 

The result from the workman's point of view was 
surprieingly different by the use of the water cartridges as 
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^(tiiut dynamite by itself, for instead of blowing a narrow 
cutting, or forcing away the front of Ae hole only — one of 
the faults of this ezplosiTe — it did its work as near like 
powder as possible, not only extending a proper distance 
across the place, but cutting fairly into the fast sida 
After a good many trials with shots fired singly, we pro- 
ceeded to fire the two shots (one at each side ol the place) 
simultaneously, with very satisfactory results to the colliery 
proprietor, the whole of the coal being brought down in one 
solid mass. 

I ought to explain our system of lighting the shots. We 
used a small dynamo-electrical machine, simple to handle 
and very easy to carry, by which I could fire as great a 
number of shots as would ever be required to be fired in a 
mine at once. 

Before leaving this subject, I can only say that our pre- 
sent system of shot lighting ought to be at once condemned. 
It would be no use whatever, and the time would have been 
wasted, were we to attempt to arrive at a safe method of 
blasting, and still preserve our present system of lighting 
with the fuze and wire. Why electrical firing does not come 
into general use I cannot understand. In the first place a 
shot-lighter can not only examine the place where the shot 
has to be fired and the adjacent ones, but he can actually 
place himself in a safe position before attempting to fire. 
This he is unable to do with our present system, bat must 
bolt immediately he has lit the fuza Besides ^is, everyone 
becomes quiet immediately before the shot ia Bred, and if a 
stranger happais to turn round a comer and place himself 
in a dangerous position for the shot, the operator has no 
need to let it go before he is removed, in fact, he has the 
shot entirely under his control. We should have no 
accidents from missed shots, and there would be no danger 
of returning to the place (even if the shot would not go off) 
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after the vires were uncoupled. Both thott, 
'or tbree where the latter number was uied, 
could be fired siiDultaneously, thus reducing 
the liability oi blown out shots, from the very 
fact of one shot helping the other. Less powder 
or other explosive would be required where two 
or three shots could be fired together. 

There was a dififerenoe which I noticed 
between dynamite and powder ; the latter 
invariably blows the ooal from b^ond tlie ' 
end of the holing, but the former only oats 
straight with it. 

Leaving dynamite and taking powder, I 
followed the same line of experiments, with 
the following different results. 

In blasting the coal there, conld be nothing 
said against the manner in which it did its 
work, and there is no doubt that it is superior 
to any other explosive for mining pnrpoees 
(except its danger). 

Out of a good mnny shots fired with this 
agent enclosed in a water cartridge, we had 
only two we could say were void of flame. 

This I attribute to a very simple cause. 

Take the sketch (No. 2) of a cartridge 
containing a charge of powder equal in power 
to the one containing dynamite. You will 
find the powder takes up so much of the space 
which should be occupied by water, that there 
is not sufficient left for the required object. 

Again, the fiam^ from powder is much more 
dense than that produced by any other 
explosive, and for this reason requires more 
wat«r and not less. 

10 
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But eren vitii the small quantity of vater contained in 
the cartrid^ the effeot was eomething wonderful. In place 
of the great body of flame nsually given off by this agent 
there was very little, and also considerably less smoke, still 
there was sufficient flame given off to ignite gas had there 
been any. 

After days of experiments with both fast and blown ont 
shots, the question arose, Wjnild the incandescent matter 
given off from a shot which had not done its work, or which 
had blown out, light gas if any had been present P This 
was a very importAnt point, and I waa determined to give it 
some very severe tests. 

I had cartridges made similar to those we had used down 
the pit, and having so mnch gas on the surface brought up 
in pipes from our six-foot mine, I was able to do this with 
very little trouble. 

I inserted a cartridge in a very strong cannon and jdaced 
the outlet of the large gas pipe in close proximity to its 
mouth to see if I could fire the gas. After several attempt*, 
which resulted in the bursting of the cannon, I failed to 
light the gas. This I thought might be because the expansion 
caiued by the explosion of the cartridge drove the gas back 
up the pipe and so did not give it a chance of being lighted. 

I next had a box made about eighteen feet long. A, and 
from the box, about four feet from its end, an upright one, 
B, eight feet high. Putting in the gas pipe C, at one end, 
and arranging at the other (from which the gas was issuing 
after having filled the upright one B) the cartridges D, 
I tried the end of the box at E, to see if the gas was 
working properly through, and found I could not get 
nearer that three feet without its firing in the lamp. 

This I thought would be a fair test, still I failed to ignite 
the gas with dynamite cartridges, but succeeded several 
times in doing so with those charged with powder. 
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I then placed an inTerted barrel F, over the mouth of the 
box at E, which filled with gas. 

I then exploded a cartridge in the cannon which blew 
straight into the barrel. 

I again failed with the dynamite, cartridge and succeeded 
with the powder. 

After making all^^these tri^, upon one of the visits of the 
Royal Commisaioners they desired them to be tested in their 
presence. At night, when it was dark, and we could see 
any flash (if th»« had been one), I placed one of the 
dynamite cartridges in my model workings close besides 
a window, in a drift opposite which, and in the drift, 
I placed a Davy lamp. I then turned into the workingB 
an explosive mixture at about 600 feet velocity, and Mr. 
Pickard, who has taken a very great interest in all 
my experiments both with explosives and safety lamps, 
was satisfied that the lamp could not have lived more 
than six or seven seconds in the mixture. I tihen withdrew 
the lamp and discharged the cartridges, hat without 
causing an explosion, and yet in the same mixtnre and in 
the same place a small Abel's electrical fuze was suflScient 
to do so. 
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Nov let U8 take the oomparative cost of blastiog, beginning 
irith our present system and using the same force in each 
case. 

d. 

Say lib, compressed poTrder 6 

Fuze, 4 ft. 6 in 1 



Water Cartriikjes. 

B. d. 

Compressed powder 6 

Inner cartridges 2 

Onter ditto 2^ 

Wire fuze, &c., say 3 

1 H 

Water CARTKiuoEa. 

g. d. 

Dynamite 9 

Inner cartridge 1| 

Outer ditto 2i 

Wire fuze, &c., say 3 

1 4 

So taking the difference between our present system and 
the water cartridges, if adopted, you have an extra cost of 
6d- per shot, or, at the outside say 2d. per ton, which I have 
not the slightest hesitation in saying would be covered by 
less breakage in. the coal and a saving in time from the im- 
proved method of firing. 

I have put the cost of cartridges, fuzes, &c., at a very 
high value ; there is no doubt they could be made at much 
leea cost by the numbers which would be required. Why 
should they not be made of paper instead of tin? Or what 
is there to prevent the maker? of dynamite and powder from 
covering the cartridges with a waterproof coating, which 
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Toiild add Ter; little to the pTesent price per IbF I don't 
think there would be an; difficulty in doing this if the 
Kauufacturers knew the weights of chaises required. 

Now, in conclusion, it may be said there is not much about 
these experiments new, and that there are places at present 
using water cartridges. But I think you will find in those 
cases it is a water cartridge with the charge, not the charge 
surrounded by water, t have tried this, but I can assure 
you the results obtained do not bear comparison with the 
latter method, still it is a step in the right direction. 

I have not mentioned in this paper gun cotton, and one 
or two other explosive agents, knowing I should be wasting 
your time, eo far as mining was concerned, the chances of 
their being used in mining being so remote. 



A vote of thanks was unanimoasly passed, thanking the Mayor 
of WigHi (Mi . Lamb] lor the use of the room. 
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TRANSACTIoir^ ^^ 
MANCHESTER GEOLOGICAL SOCIETY. 



PifiT TI. Vol. XTI. Sxs&oir 

At the Ordtnabt Mestinq of the Members of the 
Society, held on Tuesday, the 29th day of March, in the 
Literary- and Philosophical Society's Booms, G«orge Street, 
Manchester; 

E. W. BiNNET, Esq., F.R.S., Tice-Preaident, 
in the Chair. 

Mr. Bichard Charles Aubrey, Standish, Wigan; Mr. 
WUliain Bryham, Jtmr., Douglas Bank Colliery, near 
Wigan, and The President (for the time being) of the School 
of Mines, Colombia College, "Nev York, were elected ordinary 
members. 



The following donations and books purchased were laid on the 
table:— 

TiMWMtioiiB of the Epping Foieat and Conn^ of Evaz NKtomllata 
Fidd anb, Paxta 1—3, ToL I., Bulw, ie^frcm tU (kmea. Qnutorly 
lonmftl of the Ofelogiosl Sooisly, No. Uli.—From lit Camea. TtauM- 
tiona of The Mining Inrt., of SootUnd, Part 10, Vol. n.—Ihm the Counea. 
Catalogue of Books added to the BaddifTe Library, Oxford ITniveni^, In 
lB80.~Avm J)r. S. M. AMimd, Librariim. Joomal and-B^orts of tha 
Boyal InctitDtion of Ooniwall, No. ZS.— JI-om th* CMUuit. TranBwtions of 
the B. Staffbrdshire and £. Woroestonhire lost, of Mining flngiiieflrf. 
Hew Series, Vol. IT. — From iht Cotmat. Oeoli^oBl Htigadne, Not. 
197-201. Rmhattd. Journal and Proceedings of the Boyal Society N, 8. 
Wales, Vol. Xm. 18T9. BeporU of the Department of Mines, Sydney, 
witbAtlaa, IBTS, and for l6S0.—RiMiHAt Seeity. Bulletin of the Hnseom 

of CoQ^ontiTe Zoology, Cambridge, UB.A., Parti 1-3, VoL THI JWm 

12 
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JV^. jU*i. Agauk. AimaUi do SodSU O<(dogiqae dn Nnd, Lilla, Tonu 
Ttl^ 1870-80,— Avm ilu CouneiL H&ndis icr Lea Fbtntsmiam d'AUen- 
tion dM IMpSti fiaperflcie]!, par U. E. Tiik den Bn>ck.— .Avm (A« ^k(A«-. 
Sitnmg'a Berioht (1-tI, 1B80) der NatnrwiseeniahafUiohen Q«BeUso)i&(t 
lail la Drndan.— Awn tit Seeiitf. 



The CsATBusAS read a letter from the President, Sir U. 
Eay-Shnttleworth, Bart., stating his inability to attend, and 
intimated, further, that Mr. W. J. Black, vho was to have 
read a paper on "A visit to the extinct Toloanoes of Auvergne," 
had also written expressing regret that he could not fulfil 
his engagement. 



EMBLETON'S RING FOR TESTING SAFETY 
LAMPS. 



Mr. Dickinson showed one of the Embleton Rings for 
testing safety lamps by gas. He said he understood it was 
the invention of Mr. Thomas W. Embleton, of Methley. 
It is nearly six inches in diameter, outside measure, with an 
entrance pipe at one side for gas to alter, and is made of 
half>inch copper tube, having twenty-four small jet holes 
inside the ring facing where safety lamp has to be placed. 
He said he had seen it in use, and also the box or case test, 
and of the two he inclined to the opinion that the ring was 
the better, as it makes less commotion in the event of the 
lamp proving insecure and firing the gas. 

At the Miners' Conference, held in Manchester, in Feb- 
ruary last, a resolution was passed with the view of having 
a test by gas made compulsory, but, of course, that could 
only apply where gas was available for the purpose. 



The Cbaibhan said : There could be no doubt that any- 
thing which oould add to the safety of what vas not 
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altogetlier a poaitiTely safe lamp Bhovld be Io(^«d at vith 
Teiy great intOTest It was, he thought, 30 yean nnoe 
instances were menlaoned in that roum of sxploeionfl arising 
from the so-called safety lamps. Explosions were a Moroe 
of great loss to proprietors, besides inTolving a lamentable 
sacrifice of life; and no proprietor, he was rore, wonld 
object to go to any expense if he could prevent them. He 
would like to know the opinion of practical men as to the 
value of the ring test. 

Mr. GdmsKWBLL : I suppose it is intended to send the 
gas with some pressure through that ring ? 

Ur. Dickinson : It is simply connected with the ordinary 
gas main. 

THE ASHTON MOSS FOSSILS. 



The Chaibxan said : At one of the late meetings of this 
Society my name was mentioned in connection with Bom« 
fossils which had been found in the sinking of the Moss Pit, 
at Ashton ; and it seemed to be implied that I thought there 
were no diells of the partioolaT kinds named to be found 
above — ^I think it was — the 40 yixd ooaL Many years ago 
I did publish an account giving localities where Aviculo- 
pteten and Qoniatitea were found, but I by no meaiu meant 
to say that th^ did not extend farther up. I oonld only 
Bay that, so far as I had seen, I had not met with them ; 
therefore, when they did occur in t^e Tame, at Dnkinfield, 
I went to see them, but I was not then thoroughly convinced 
that those shells were exactly proved to be in the position of 
the Middle Coal Field. Since those have been found at the 
Moss Pit, I have no doubt whatever that they do occur a 
long way above where we have found them before : not that 
I mean to say that those, or any other shells, indicate 
thtnoughly the nature of the water. The water that has 
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generally been found in deep ooal mines, 80 far u my 
knowledge extends, has been salt water when tbe aorfaoe 
water bas been kept oat. Therefore, for the last 40 years, 
I bare held that our coal measures were deposited most 
certainly in salt water, becaose when we now find the 
mother-water, as it were, in the seam, it is in association 
with iodine and bromine. I by no manner of means believe 
ihat fossils altogether are to decide the snperposition of the 
strata, tbougb they help us a great deal, and I am thoroughly 
conTinced that the fossils from Ashton Moss — which vie 
should in all probability hare missed if it bod not been for 
the keen observation of Mr. Wild — do show that such shells 
occur in tbe upper part of the Middle Coal Field. 

Mr. DiCEmSDTf : Of the upper coal field, I think. 

The Chaikuak : I hardly think the upper. Of conrae 
there is a great question as to what exists between Ashtou- 
nnder-Lyne and the Manchester coalfield ; but the boundary 
of the upper coalfield — the lower boundary — is the 4-f eet coal, 
and I think you must take the seam they hare found at the 
Mobs to be lower down than the Manchester 4-f eet. It is a 
subject which, save for time, I should like to have disoussed-^ 
as to what does really exist between the Manobester coal- 
field and the Ashton and Oldham coalfield. It was with 
the commencement of this Society that discussions began 
as to how the two are connected. There is a sort of 
gulf we have never been able to bridge over, but I should 
like to see a further attempt made. I shall be happy to 
give whatever information I have, and 'iSx. Livesey and 
others have always shown a great desire to give us tbe 
benefit of any knowledge they possess. Do you think, 
Mr. Dickinson, the Ashton Chreat mine may be in the upper 
coalfield — above tbe 4-f eet P 

Mr. Dickinson : No, but these fossils are a considerable 
way above that. Tbe Great Mine, and the Roger Mine, which 
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lies below it, I take to be tfa« repreBentations of tlie Shattla 
and CrunLbdnke of tlie Fendlebury series. 

The CHAiaifA» : They are in the middle field. 

Mr. DicsmsoN : Yes, the Shuttle and Grumbduke appear 
to form the Boger Mine, both hj the appearance of the goal,- 
the roof, and the general BurroondingB. 

Mr. Grbenwell : There is one point further. Take 
vhat is the middle coalfield — a part of the North of England 
measures — you have there the high mine which lies about 
60 fathoms, or 120 yards, above the low mine, and you find 
occasionally, water far more aalt than the sea itself, though 
it is nearer to any percolation there might be, of surface 
water, than the mine below. When you get some 130 yards 
lower, there you find brackish water of the desoripticna 
t^ken of, that might have been sea water rendered less salt 
by intennixtore with sur&ce water. Its brackishnesa does 
not, perhaps, indicate the original character of the water, 
beoauBe you are met by the fact of that which is nearer the 
surface being so many times more salt than the sea itself. 

The CHAlBUAif : It is possible that some of the pure water 
may have combined with the rocks. All I contend is this — 
that any one who talks about the water in which the coal 
was deposited must first get quit of the salt water before 
they begin to speak of fresh. 



EEPLT TO RECENT ARTICLES ON COLUEEY 
EXPLOSIONS WHICH HAVE APPEARED IN THE 
PAGES OF THE NINETSENTS CENTURY. 
By Mr. HsNaT Hall, H.M. Inspector of Mines. 



The majority of the Members of this Society, will no 
doubt have read the difierent articles which have recently 
t^peared in the Nineteenth Century, and which are the 
snbjeot of this communicatiou, the most important is the 
MHitribatioii of Hr. PlimsolL 

D.nt.zedbyG00g[c 



Mr. Flimsoll is not by professioii a MiniDg E&gineer, and 
cannot be expected to be fomiliar iritb all tbe innumerable 
•cliemes for the prevention of Colliery Explosions, wMch 
from time to time, have made tbeir appearance, and bave 
been oast into the vaate paper basket, if it had been 
otherwise he Toald probably have spared himself the pains 
and trouble of thinking out, and bringing under public 
notice what lie calls his invention for getting rid of the 
fire-damp in mines, bat I think you will agree that his 
proposals have a olaim upon our candid consideration. It 
is true that other thoughts than his had already travelled 
the same path, and it must at any rate be satisfactory to 
him to know that he is in good company. 

In the year 1844, Professors Lyell and Faraday in a 
report on the Haswell Colliery Explosion, to Sir James 
Ch'ahame, at that time Home Secretary, submitted a scheme 
precisely similar in almost every detail to the moat 
prominent of Mr. Flimsoll's Buggestions, indeed, I believe 
that even at an earlier date than this a Mr. Ryan suggested 
iron pipes from the upper parts of goaves, and thence to the 
upcast shaft as a likely means of dealing with fire-damp. 

The report of Messrs. Lyell and Faraday was considered 
of BO much importance, that it was submitted bo a committee 
of the prinicipal Mining Engineers of the North of 
England, of whom a Mr. Johnson was chairman. These 
gentlemen, in very decisive language, condemned the 
proposals as to iron pipes, as being impracticable, both on 
account of its cost — th^ stated that to fit the Kaawell 
Colliery with the apparatus, would cost at least £31,000, 
and, also, that even admitting that the question of cost 
could be overcome— on the ground that it would not be 
efficirait, becanse they were of opinion that different sections 
of the same goaf, and containing fire-damp, did not always 
oammunicate with each other, that is, that falls occur in 



jbyGoogIc 



moh a vay as to isolate one part from anothw. Ur. 
Matthias Dunn condemned the proposal for mnoh the same 
reasons. 

But it by no moana foUovB that a auggeetioQ made and 
rejected forty years ag;o, ia neceaaarily worthleas. The 
writer wm fortunate enough vithin the last two or three 
days, to have l^e opportunity of perusing the report of 
the two Professors, as also the criticisms, and these last, 
all^ough m\»t interesting, do not appear likely to be 
accepted by Mr. Plimsoll, should his attention be drawn to 
ihem, as an inoontrovertible proof of the impraotioability 
of his proposition. The critics have laid too much stress 
on the question of cost, and the reasons for their adverse 
opinion are not detailed with a clearness and precision 
likely to satisfy an inventor. We know that an inventor 
is proverbially difficult to convince, but in this particular 
instance, there seems to be some grounds for his being of 
ihe same opinion etill, or at any rate, there is room for 
farther inquiry. 

The following remarks are directed to this object, and 
embrace briefly the whole of the suggestion brought under 
notice by the authors of the di£erent papers. 

Mining Engineers, like their fellows in other professions are 
liable to be prejudiced, uid to give little consideration to 
suggestions coming from an outsider, but those we now 
propose to review, cannot have failed to attract. Ko charge 
is made, mther of want of skill or care, we are simply asked 
almost defferentially — Cannot you do this? would not so 
and 90, be an improvement. This is especially the case in 
Mr. Flimsoll's article, the first and most important we 
have to deal witii. Mr. Plimsoll is far too experienced a 
poUtioian to offend those whom he seeks to persuade to act 
with him. 

Let us see then, and if possible wi^out any leaning to 
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pveocMiMTed notknu, bat profiting of ooun^ fay pronoiu 
e^erisnce — " notioiu" and " esperienoe," we very di&remt 
things — ^whether, anj of the hints given can be taken with 
lu nBdergro n nd, and moulded into soch a fonn aa to give a 
fair promiae of increaaed aecnrity in working &€ay, or 
dangennu minea. MotiTea are assnredlj not wanting to 
urge na to give erery soggestiim a fiur trial, nor is the 
TiTid description which Mr. Plimsoll givea as of the pitiful 
reenlta of explosiona required to stir na np, personal contact' 
with soch things affect one much more deeply than written 
descriptions, and few mining men escape soch sad exper- 
icnoes, many meet them in the ooUieries, for the safety of 
which they themselvea are responsible, and others whilrt 
rendering assistance to their loss fortonate neighbours. 
The peconiary loss to the owners of Collieries, where sach 
catastrophes occur ia also immense as evidenced by the very 
recent acoident, at Seaham. There ia no loBorance Com- 
pany as in the case of ahipping, whose broad shoolders 
bear the burthen for them. 

From carefol study of Mr. Plimaoll's article, I gather 
that the anthor believes, that there are at least three or four 
directions from which a possible onre may ccone, and he 
asks four principal questions, which are backed up by 
various ai^^mnents and reasons, why they should be answered 
in the affirmative. It would be tedious to recapitulate the 
whcde of these arguments, I will therefore, simply abstraot, 
and try to answer each queation in ita order, but will 
endeavour to make the reply embrace, as far as possible, the 
whole view of the subject, to which the inquiry relates. 

Question 1, p&ge 896.^ " I have said to myself that if 
" this gas (fire-damp or light carburetted hydrogen CH*. ) 
" were vuible to the eye like smoke, or steam, that many 
" accidents that have occurred, would have been av^ied, by 
" the immediate retreat of the men from its neighbourhood." 
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- " Out ve n«<m»«lf this gas f Gas we make it virible to 
" the eye like smoke or steam P Or, failing that, can we 
" make it reveal its own piesence by Bome antomatio meana, 
"as sulphuretted hydrogen, for fficample, oui be made to 
" reveal itself by aoetate of lead f" 

Again and again means have been devised to attain this 
object, and in some oases with ocnnplete success. There is a 
beaatifol littie instrument called "Ansell's Fire-damp 
Indicator," which depends for its action upon the law of 
diffiiaion of gases ; a lighter gas passing more freely, and 
mixing or diffusing more readily than a heavier, this 
difEerence is taken advantage of to move a needle over the 
segment of a circle similar to an Aneroid barometer, and 
tkos to indicate the quality of the atmosphere of a mine ; 
the same instrument can also be so arranged that when a 
mixture of air and fire-damp is present electrical oontaot 
takes place, and a bell rings. Another instrument of this 
description has been lately invented by Professor George 
Forbes, of Glasgow, and described very recently before this 
Society. 

All these contrivances have been worked at and invraited 
by persons unfamiliar with the underground workings of 
mines, and have proved to be labour lost, because every 
miner carries in bis hand (his Davy Lamp) an almost per- 
fect test of the character of the atmosphere he passes 
through and labours among; his lamp, by the varying 
"cap" (a blue halo on the top of the flame) warns him if 
fire-damp be present even in a proportion much below what 
is needed to make air ei^losive; it tdls him if oarbonic acid 
is being given off, by almost refusing to keep alight, and 
constantly requiring the wick to be trimmed, and finally the 
frame-work of the lamp gete hot and bums his fingers if the 
Spot where he is engaged is deficient of proper ventilation, 
even in the abs^ice of any noxious gas. It is true it does 
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not warn him in the case of fire-damp imtil there ia about 
foTir per cent, present in the air, bat even, if it achieved this 
also, it would serve no parpose, as far aa the miner himself 
were concerned, becanse he cares nothing for its first admoni- 
tiona, and pays no heed nntil the air gets so bad that it 
becomes actually ezploaiTO. What then in such a case would 
be the utility of a more delicate test f And if by the 
employment of some chemical, as suggested by a reference 
to calico printing, we could compel fire-damp to write np its 
own name wherever it had collected, neither miner nor 
official would be greatly alarmed. The active official and hia 
deputies hnow thoroughly well the state of the mine ia Us 
normal condUion, ihey are aware where the gas is emitted 
and where it is accumulated, except perhaps in the unap- 
proachable parts of the " goavee," or ^hausted workings, 
and such plJEices are barred equally against chemical signals 
as against themselves. Any sudden outpour of fire-damp 
from falling roof or " blowers " (outbursts) is as likely to be 
quickly detected by a lamp as it would be by any of the 
apparata suggested. 

The risks of mining do not consist so mocb in the diffi- 
culty of discovering the dangers from day to day as in 
coping with and overcoming them ; and what we seek is 
more skill to meet them, rather than any delicate test of 
their presence. 

Question 3, page 899. — " Next I put the question : 
" Supposing all these bruiches of inquiry to result unsatis- 
" factorily, whether this gas should be loaded or neutralised 
" in some manner that should render it non-e^loffive f " 

I believe quick-lime has been tried to attain this result, 
and was foond injurious to both the eyesight and reepiration 
of the workmen. 

In the Timea, of the 9th of December, the following 
occurs: — " Prevention of Explosions in Mines. — At a meeting 
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"of the Monnumthabtre «nd Booth Wales Sliding Soale 
" Oommittee, held at Cardiff yesterday, Mr. Talieain JoiLei, 
" of Bhynmey, laid before them the reBiilta of five yean 
" study and maiLy experimente for the pieTention of ex[>lo- 
"sions from ooal gaa in mines. Hia eoheme oonaisti in 
" distribntin^ through all parts of a oolltery some material 
"which gives rise to a gas and decomposes ooal gas » 
" effectoally that the most fiery mines oan be worked with 
" naked lights. The explanations giren were so satiBfaotoiy 
" that arrangements were made, with the oonsent of the 
" marters, to test one of the most fiery mines in the Bhondda 
"Talley." I have not had an opportunity of obtaining 
particulara of this disooTery, but it shows that others are on 
the same traok; indeed, ts not erery colliery manager 
joumeyii^ in this direction when he forces large quantities 
of freah air into the mine to dilute or so load the fire-damp 
as to make it non-explosive f I admit that this mode only 
effects a mechanical mixture and not a chemical oombination, 
and sometimes it fails of its object, but not beoause the agent 
we use (common air) is an improper one, but rather in 
coDsequenoe of fiiults in the application. Its nature is 
simple and the taoibu iyierandi usually vary easy and effective, 
but the excavations in a mine are often so intricate and 
extensive that it oannot at all times insinuate itself in 
sufficient qoantity into every part ; give it access, by means 
of an aii^way, and it at once serves our purpose, supplying 
at mie and the same time the oxygen for workmen and 
hones to breathe, and wafting away the noxions gases. It 
has been hinted as pooaible that common air may first take 
fire-damp into its arms, as it were, and afterwards tiring of 
the bnrtiien, leave it on the road. I oannot say whether tiiis 
is so or not, but I know that in mines, if once taken up, it 
is held long enough to convey it to the upcast shaft and so 
get rid of it. 
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There does not then, appeu to be mooh - proqjteot of 
diaoorering any medium likely to be better adapted titan 
common air, for the purpose of safely diluting and oarrying 
avay the dangerous gases met with in mines, because the 
same difficulties of application would apply to alL 

Question 3, page 889, — " Can this gas be exploded in 
" regulated quantities with safety P that is to say, if naked 
" lights were kept constantly burning in those parts of the 
" pit where the gas was found to accumulate, oonld it be 
" regularly fired, in regulated quantities that would not do 
" mischief P " 

Years ago this idea passed through my mind, and after 
thinking it over, and oousolting with others, I was 
compelled to conclude that the inevitable consequence of 
such a practice, would be, to set the pit on fire. In ancient 
times, something of the kind was in operation, we read of 
men whose duty it was to go down into the mines in early 
morning, before the general body of the workmen descended, 
and, being provided with a long pole, with a lighted candle 
fastened to the end of it, they travelled through the 
workings, setting fire to the gas, which had aocumolated 
overnight, the more cautious among them wearing wet 
clothe over their faces. 

Question 4, page 907. — ^This is the most important 
question of all, the one to which Mr. Plimsoll pins his faith, 
and the discovery of the method of disposing of fire-damp, 
which it refers to, he says, " filled his heart with joy," the 
others he appears only half-hearted about, they do seem 
like old friends, but, of this l&et, no shadow of a doubt haa 
as yet crossed his mind. 

]jet us see if the plan is worthy of such oonfidenoe. I 
shall be compelled to make rather a lengthy abstiaet, in 
order to state it fairly and with precision. 

He says : " I do not propose to alter anything in existing 
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" ARsngementa ia 'die aaggesAaa. whioli I Km about to offsr, 
" but only to supplement thenu" 

" Let the preee&t system of TeatiUtum remain as it ia, in 
" all its rigoor ; but in regard to the gaa which esoapee it, 
"gets behind it, and aoonmulates in the upper and the 
" waste portions of the pit, can we not go arm in arm with 
"nature in this matter, as we do in others, and follow 
" the gas wbithersoever it goes P and thuiE^ in Lord Bacon's 
"words, by obeying nature, learn how to oonqaer her." 

" It goes to the highest part of the pit, therefore into the 
" exhausted qtaoes. I would work with this tendency, and, 
" as in the case of water a large bole is dug, called a ' sump,' 
"to collect the water at the bottom of the pit, and so 
"&oilitate it removal by the pumps, so I would make a h<Je 
" or ' sump ' to gather the gas ; but as the water is heavy 
" and lies upon the floor, and baa the ' sump ' for it made in 
" the floor, so my hole or * sump ' to gather the gas should 
" be in the roof of the mine, and that in the highest acoes- 
" sible places." 

"Is it more certain that the water will run into the hole 
"or ' sump ' dug for it in the floor of the lowest part of the 
" pit, tbuL it ia that the light carburetted hydrogen would 
" rise in a ' sump ' or hole dog for it in the highest part of 
" the workings of the pit ? " 

" I would then place a vertical tube with an open trumpet 
" shaped month, something like the funnel or ohimn^ of a 
" locomotive, in this place, and of such length that the open 
" mouth (which should be protected with a louvre covering 
"or cap to keep out the dirt), should reach up very near to 
"the roof; the bottom end of this pipe or tube I would 
" continue to the bank of the pit ; and as, in the case of 
" water, yoa proceed to remove the accumulation by a water 
" pump, so in this oase, I would pump out the aoenmulation 
"of light isarbnietted hydrogen by means of an air pump 
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" (probably a ffinall tsn like that aaed in fotindriea wooltl io 
" aa well or even better.) " 

" I aak your oommon sense ooold yon not as oertsinly ju 
" this way draw off every onbio foot of gas in tbe mine, w 
" you now can certainly remove the water from it f 

" It would oome of itself — would syphon itself out up Ha 
"shaft." 

Sooh is title general drift of tiy« new expedient f^r 
ridding our coal mines, of at any rate, an important part) 
of that fatal fire-damp. It is not maintained that tht 
ventilation as a whole oaa be joaoipulated in this way, but 
only that portion of the gas whioh escapee the broota 
applied by our eicisting fans and furnaces, and oolleota iq 
the " goavee" or waste places, that this oan be carried safely 
away by means of pipes placed along the working roads, 
and up the shafts, that it would pass through the pipoi 
readily and rapidly, by reason of its low specific gravity, 
being only half as heavy as common air, that it would in 
fact e^hon itself out of the mine. We are also told that 
our fans and furnaces fail, because they are in aotagonisia 
to natural laws, and they are likened to a man trying to 
sweep water up a slope and who by energetio labour 
snooeeds to some extent, but only partially, so with t^e faiu, 
they are partiy effeotive, but not entirely so, because it is 
an attempt to force a light gas down hill, when its natiual 
tendency is to rise. 

There is doubtless some truth in this, but the mriffj^g 
system does not fail because the light gas (fire-damp) wishes 
to go in some other direction, but because we are not 
successful in getting the ventilation to play into every part 
of tiie excavations. It is quite clear that if the shafts be 
situated at the deep or lower side of a coalfield, that any gas 
given off to tiie rise of such shafts must travel down hill, 
against its inclination, before it can get egress to the anrfaeev 



jbyGoogIc 



1»7 

vhateror the poww may be that is nsed to more it. 

HoTBTer, It is not my poipow to defend «ny putionlsr 
mode but siinply to oritioise the subsidiary one proposed. 

I admit at onoe that fire-damp does ooUeot, and in lai^ 
qnuitities, in those districts of a mine where the ooal has 
been entirely remored, that is in the " gosres " or waste 
places, and the roof or overlying strata having faUen, these 
parts hare become inaooessible, either for the pnrpose of 
ocamioation, or ventilation, and I also readily agree that 
this gas, on accoont of its low speoifio gravity, naturally 
finds its way to the higher sides of these "goaves" or waste 
places, and that in its nnadolterated form it would possess 
considerable sj^honing foroe, as mnoh as ^Ib. per sqnare 
inch where the colmnn or pit shaft is six hundred yards 
deep ; but is it the iaot that it would find its way to the 
" samp " dng for it in the roof of these waste places, as 
fire-damp pure and aimpU ? it is not, for this reason, as it 
passed slowly on its way the law of d^j^uion of gaaet would 
be constantly acting upon it, its route would not be throng 
a vacuum or nnooenpied space, but through the common air 
with which the open parts of the " goaf " or waste plaoeS' 
axe charged, and by the time it reached its joumey'B end, it 
would have taken to itself at least seven other spirits, in the 
form of seven times its volume of common air, and its latter 
state would, indeed, be worse than its first, because it would 
be now a dangerous explosive mixture, and would at the 
same time have frustrated any chance of our taking advan- 
tage of its low specific gravity as compared with air, to get 
it out of the mine. Its original weight was only half that 
of air, bat now in the form of the mixture as pointed out, it 
is only about six per cent, lighter than a similar volume of 
air, and any syphoning foroe that it may have possessed 
originally has all but disappeared, and it completely vanishes 
whtn we oonddar the friction it would meet with in passing 
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timm^ long lengths of, say, six inch pipes. Snob frietion 
would oonsome aboat BeTeaty-Gvo p&r cent, of wliaterer the 
lemaining e^pliontng force might amount to, leaTiDg only 
twenty-fire per cent, to give the mixture velocity of travel 
throagh the pipes. That this is so is taoght xa hj our 
experience of the ordinary air-ways in mines where we find 
that if there exists a ventilating pressure r^resented by 
twenty pounds on the square foot of shaft area, the force of 
fifteen of those poonds is expended on the Motion met with 
in the varions air-ways, and sinoe the length of the pipes 
reaching to the d>ff^?ent "goaves" or waste places of a 
mine, would be I'lnilaf to the lengtii of the different air- 
roads under the present system, therefore Uie amount of 
fiiotion may be accepted as similar for like velocities. Now 
tiie area of a six-inch pipe is only about 3/16 of a foot, and 
it would therefore require a velocity of a hundred feet per 
minute to pass eighteen feet of the mixture, and sinoe the 
mixture contains seven parts of air to one of gas, it would 
need a velocity of more than 4,000 feet per minute throu^ 
the pipes to deal with a goaf giving off say one hundred 
oubio feet of firedamp, and this is a very small amount, 
o^npared with what stmie " goaves " constantly pour out, 
so long as pillaring, that is the clearing out of the coal, in 
its neighbourhood continues, and usually gas oontinaes to 
be emitted for years after this work has entirely ceased, 
being caused by continued settling and breaking up o£ the 
upper strata over the area of the " goaf." Booh a flow of 
gas as this spoken of, is i^ten noticed coming in a body 
from the upper comer of a waste or " goaf," and to this 
would have to be added that which is licked up, as it were, 
1^ the ordinary voitilation as it passes along its edge. The 
whole of this would have to be pumped up by the pipes, 
because as soon as these pipes began to operate, the fire-damp 
would withdraw from the " goaf " edges, out of the reacli 
of the ordinary ventilati(Hi. 
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Now the common -vdamty in the ur-Ti^s of mines is 
about ax hundred feet per minnt^ and if to attain tliia- 
compaTatively low Telooitj Bev^ty-fire per cent, of the 
original ventilating power has been used up by friotion, 
hoT then can we hope to accomplish a Telocity of four 
tbousaod feet per minnte f 

It might be that so Icmg as a " goof " or waste was quit« 
full of gas, it would press towards ihe higher edge or to a 
"sump" placed there, as a oomparatively undiluted and 
light gas, but I understand the introduction of the new 
system to aim at constantly keeping the whole body of the 
goaf clear, with the exception of the " sump," and since in 
order to fulfil the conditions necessary for the expedient to 
act at all, we are bound to oommenoe the total clearing out 
of the coal at the rise or higher side boundary, it is quite 
evident that as the excavations draw down hill towards the 
shaft and the extent of the waste increases in that direction, 
the flow of gas given off at or near the point where the 
work is progressing, must be through an already purified 
waste or " goaf, "and become subject to the laws of diffusion 
of gases. 

These laws are naturaUy the same undei^^ound as on the 
Borface, and we know that the salubrity of the atmo^here 
we live in depends upon them. If no diffusion took place 
we would have layers of different gases resting over the 
surface of the earth in the order of their densities, and since 
oarbonic acid is one of the heaviest, animal life would 
become impossible, but fortunately nature has so arranged 
that all gaaea mix and diffuse with each other, whatever 
may be the difflerence in their density, the lighter gas 
diffdsing more rapidly than the heavier, and such diffosion 
being encouraged when the gases are put in motion by any 
cnrrent or force. 
In mines, anything approaching pure fire-damp, is seldcon 
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met with, either in goaves, or dsevhere, if this were 
otherwise, there would be far more deaths to rec«rd frcon. 
sufiboatioD, lor munixed with air, it is fatal to life. The 
layer of fire-damp spoken of as resting upon the air, and 
t^ainst the roof of mines, is always an e:q>lo8iye mixtare. 
that 18, it contains seven or eight parts of air, to one of fire- 
damp. The laws of difiiision of gases appear to operate 
the instant any gas is eyolved. 

It would be equally impracticable to attempt to create a 
force to draw the gas through the pipes, by means of 
pumps, because the seven parts of air as well as the gas 
would still have to be dealt with, and the velocity in the 
pipes would be the same as with the eyphon, if applied to 
a goaf giving off the same quantity of gas, and any power 
used to give rise to this velocity, would convert the pipes 
into an upcast ehatt on a small scale, and the air of the 
mine would be drawn towards the funnel shaped tube^ 
to the exclusion of any gas that had a distance to travel 
before it reached the inlet, the mouth of the fannel could 
not be BO isolated aa to hinder the air getting to it, as can 
be done with the suction end of a water pipe. 

Fire-damp cannot be manipulated the same as water, 
because the latter, however far it may have to travel to the 
" sump," neither gains nor loses weight, its specifio gravity 
remains unchanged. 

Beyond all these difficulties, it must be borne in mind, 
that whenever the proposed pipes were carried to, or 
through the goaves, travelling roads would require to be 
maintained, so that they might be accessible in case of 
breakage, to which they would be always liable, on account 
of the almost constant LLEting of the " thill, " or floor upon 
which they rested, and this being so, we are naturally led 
to ask — Why have any pipes at all P Why not draw the 
fire-damp through the air-ways, or travelling roads, which 
would of neoessily have to be provided P 
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Thus, by force of droumstanods, we are driven back to 
&e present old-faeliioned method, if yon like to call it so. 
We find that fire-damp cannot be eliminated from the air ; 
tiiat air- ways would have to be maintained through which to 
lead the proposed pipes, and we are compelled to oonclode 
that Mr. Plimsoll's new system would be nothing better than 
an attempt to achieve, by means of a six-inch pipe and a 
small pnmp or fan, that which we sometimes fail to effect 
witli capacious air-roads and huge ventilating machines. 
The only hint of value that we gain from the paper is 
the importance of ascensional ventilation, a subject which 
might with advantage receive more attention fnon Mining 
Engineers than is at present the case. 

The February number of the Nineteenth Century, contains 
a criticism of Mr. Plimsoll's paper, by Mr. J. Herman 
Merivale, and also a brief communication from Colonel 



Mr. Merivale is of opinion, that the Swan Electric Lamp, 
will in the future, prove a panacea for Colliery Explosions. 
This lamp has recently berai exhibited here, but I mn 
unaware what are the views of the members in reference 
to it. 

There can be no doubt, that, if the inventor succeeds in 
bringing it into such a form that it can be used in the some 
way as an ordinary safety-lamp, it would form an almost 
perfect safeguard against explosions of fire-damp in mines 
where Masting is unnecessary, and where all exposed lights 
of eveiy disoription are excluded, but in the presence of 
blasting, its usefulness would only be partial. In its present 
form it is hampered by long connecting wires, which would 
be very difficult to manipulate in underground workings, and 
it is liable to be rendered unsafe by accidental breakage, to the 
same extent as the lamps now in use. Professor Tyndall's 
eontrivance of an outer vessel filled with water to surround 
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the flame, so that in case of injury to the glaas, it may be 
at once extinguished, reminds one of the recent proposals for 
stemming gunpowder with water, and it is difficult to get 
quit of the feeling that there will he a good deal of gloriotu 
wieertainty ahoat the operation. It may be that these 
difSculties will be overcome, but since it is only in 
exceptional mines, that blasting has as yet been dispensed 
with, it would appear that at the present stage, some safe 
substitute for gunpowder would be more valuable than a 
perfect safety-lamp. However, we should be glad to acc^t 
increased safety, even by instalments, bat personally, I 
believe there is a better prospect of our securing a perfect 
safety-lamp, not differing greatly from those now in use, 
thaa of the electric light being made available. 

Colonel Shakeepear saggests " to tap the seams by boring 
" to let the compressed gas escape gradually." 

He does not tell us whether this escaping gas is to be 
carried away by means of the ordinary air-ways or whether 
it is to be conveyed away in pipes. He speaks of " just a 
little fog," and is content to leave the subject in that 
condition. 



Mr. Gbeenwei-l said ; There are one or two points which 
deserve a little observation. I am quite, in my own mind, 
satisfied with the very satisfactory way in which Mr. HaQ 
has dealt with the question of pipes. The question was 
brought forward in the year 1844 by Messrs. Lyell and 
Faraday, on the occasion of their being appointed as com- 
missioners to examine into the accident which took place at 
Haswell Colliery in that year ; and I think the answer that 
was given was pretty much the same as that given by Mr. 
Hall — one which at any rate to my mind, and I fancy to 
the minds of most gentlemen who are practical miners, was 
tolerably conclusive. Another point mentioned is that of 
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&e deBferaotion of firedamp 1)y the introdaotion of quick- 
lime. Now, it occurs to me that tiie effect of that would be 
the ahstraction from the explosiTe atmosphere not of the fire- 
damp in any way, but oi ^e carbonic acid gas, which has 
the very effect, when mixed with fire-damp, of leeeening its 
exploBiveness ; therefore, I think that that proposal of Mr. 
PlimsoU'e would do much more harm than good. With 
respect to the lighting of mines by electricity, the eleotric 
light is at present, no doubt, in its infancy, and we shall 
find modes of applyiug that light in the future with which 
we are now unacquainted. We have got certain principles 
laid down which no doubt we shall be able to work out, or 
to see worked oat, in the future. One day when in New- 
castle I called upon Mr. Swan, and had some couTersation 
with him upon the question of mine lighting by means of 
dectric lamps. I told him it was a subject I knew nothing 
about, and he said that I was the very person to speak to 
on the subject. I asked him what powers of lighting he 
could get out of one man. He said he thought from 25 to 
50 candles per man power ; and I told In'in that we did not 
want either 25 or 50 caudles in a working place, but that I 
thought if we could get a safe light to the extent of one or 
two candles we should be very well satisfied. I asked him 
also whether ho thought it would be possible, by means of 
dock work, giving an occasional winding up to a machine 
W'hich should be portable and self-contained, to get electricity 
applied to the lighting of a single working place ; end he 
said he thought the subject was well worth considering. I 
mention this in the presence of these gentlemen because I 
know that there are many among them who will give the 
subjeot their thought. There are other ways of doing it as 
well as by clock work ; there is compressed air — that might 
be applied to a portable lamp in order to keep the light 
worked by means of this force. I with great respect 
make that suggestion to the gentlemen present. 

D.nt.zedbyG00g[c 



Ths Chaibhan : One of the nudn poinffl wbiidi Mr. 
Flinuoll eeema to haTo made is the tapping and drawing of£ 
of gas from the rise. I should like to hear from gentlemen, 
present their opinions as to the practioability of that. It is 
merely a matter of expense, no doubt. This has been 
devised, I think— or it has heetx adTocated — for 40 years, 
but I have never known a case vhere it has been adopted. 

Mr. DiCEiiTSOiT : There are one or tvo points upon wh»^ 
I would wiah to make m obnmtioa. Ife is «■» mantliB 
ago since I read Mr. FlimsoU's paper, and if Toj-naam^ 
serves me right, he proposed that having got the gas seonra^ 
in some hole in the roof, it might be let out by a bore-hole 
sank from the surface. That is by no means a new pro- 
posal. You will find it mentioned by the late Mr. Mather* 
of South Shields, the author of an excellent work on mining 
(the South Shields Report), in evidence given before a Select 
Committee of the House of Commons in 1853. It waa 
suggested to him that, instead of this bore-hole casting np 
by the gravity of the gas, the power of the furnace or other 
ventilating apparatus would draw the gas not only down 
the bore-hole, but also from the goaf into the workings, by 
giving an access behind which had not previously existed. 
There is one other point. I have just been reading the 
Report of the Belgian Royal Commission on Explosions of 
Fire-damp, which goes into the subject for 59 years back, 
giving the causes of the accumulation of explosive mixturec, 
and dso the cause of what they call the " inflammatioQ," or 
the lighting. In the last 59 years, commencing with and 
including 1821, to the year 1879, they had in the Belgian 
coal mines 412 fatal explosions of fire-damp. Of these, no 
less than 120 were by the employment of powder. Now, 
that is a very important proportion. Therefore, when Mr. 
Plimsoll says we want a more ddicate means of testing far 
fire-damp than we have in the saf efy-lamp, he only says what 
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I think must be oonBidered of great importanoe by pnotioal 
men. We know that, with about 3 per cent, of fire-damp, the 
air when mixed with dust becomes explosive, and as many 
explomone are accelerated by the oompreaaion of the mixture 
by a blown-out shot, some test — something which would 
indicate before ihe cap begins to show in the lamp — is of 
importance. There are, besides others, the test invented by 
Professor Forbes and Dr. Angus Smith ; and there is a Scotch 
lamp which begins to sing as soon as there is a certain 
mixture of fire-damp ; but we should hope that there may 
ultimately be found some way of getting a more delicate test 
which seems to be essentiaL 

Mr. Cleog Liteset said there was one remark of the Chair- 
man's which he thonght ought not to go unchallenged : it waa 
that this was simply a matter of expense. He would not like 
it to go forth that that was the opinion they hdd, beoaose he 
bdieved, himself, that any arrangement in a coal mine which 
was liable to serioas derangement was in itself a oource of 
danger. With the lifting of the floor, the breaking of 
joints, the possible filling up of the " sump-hole " — as Mr. 
Plimsoll called it— Jn the roof, which would break down the 
pipes, theiv would be a stoppage of the ventilating 
machinery : all these things would be a source of danger 
inatoad of a benefit — therefore instead of the question of 
expense coming in the question of expediency was the first 
thing to be considered, and his own opinion was that it 
would be a source of danger instead of an advantage. 

The Chaibuah said probably he ought not to say that it 
was altogether a question of expense. Ke wanted the opinion 
of the practical gentlemen present, as to the efiScacy of the 
piping, as to the expense that would be incurred, and the 
advantage that would result from it. He was himself out of 
the trade and did not presume to know how a thing of that 
sort could be done practically ; he only knew the power of 
money. 
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lb, Seddoh : In my opinion one of the nuMt important 
disadvantages of Mr. Plimfioll's propoBals to pump gas from 
the mine by means of pipes — and perhaps the most importmit, 
judged from a practical point of view — wonld be that in the 
ease of vertical pipes in shafte used for winding and other 
purposes, the tiioklisg, and in some cases more than trickling, 
of water down the pipes, and might be a serious obstacle to 
the ascension of sach gas. Perhaps water going down is 
for purely ventilating purposes, rather an advantage than 
otherwise ; but for the purpose of bringing gas out of 
a mine I see very great difficulty indeed. As to bore-holes, 
snok from the surface, to be available for the ascensioQ of 
gas from a mine, perhaps there is more in that idea — at all 
events there is, to my mind — ^than in any ofiher advanced 
by Mr. FlimsoU. The important difficulty there ^ain, is 
that in the alluvial depoeits, which for the most part prevail 
for some distance down, surface water is met with, and would 
trickle down the bore-holes — and most of us in the coal trad? 
know that there is generally water enough in mines without 
sliding or letting any more down. 

The Chajbhan : If you had th; holes piped you might 
prevent it. 

Mr. SeddoH : But water might go down the outside 
of the pipes as well as inside. 

Mr. G-EBENWEI.L : A great deal of water is found in 
springe in the strata and this would go down the bore-hoLe. 

Mr. Seddon: This question has occupied my att«attioii 
in more ways than one. I am connected with a mine lying 
from 30 to 70 degrees from the horizontal, and the question 
o£ ventilation by means of bore-holes from the surface, near 
the ontorop, has occupied our constant and careful attention. 
We have hitherto not been able to dearly see any system 
whereby these bore-holes can be put down from the surface 
so as to avoid surface water going down. The moment we 



jbyGoogIc 



onn see, &«. waj bo Untbein^ jrasible, do doabt wa didl 
adopt it, becauge it will give m an atwolnte uaunQoe 
that; we Jiave no. gas lodging on tke highicr tide of tiia 

gOttTOB. 

Mr. E. ImADSTi Wduxuis : Thepo oan ba no question, of 
Ute leasiJnlkjr oi gsttmg piping water-tight throngb ibm 
Errata down to. tlM coal' meaenre*, gpeakiitg fFom ny 
knowledge of the saliferoos strata of 01ieslure> Them, tiha 
water above tk» rook salt exists in the qaickund, and 
nms in groat qiwntity, and many of the hrine aibafta oonld 
i^ot be pumped to adTantage unless the oylinden veM 
perfeetlj Ughti dowi. to the rock head^ 

l4he Chauusan : This should be tried ex.perimeataUy. 
Il am sore plenty of oolliery propiietora would allow 
opportunitiea of pirtiting pipes . down. The qoeptien is a 
practical one. We hare a very great respect for the 
opinion of scientific men : I read Sir Charles Lyell's and 
Professor Faraday's report; but, however great their 
scientific attainments — one as a geologist and the other a 
physicist — they were hardly the men to investigate a subject 
like this. I have read aU the reports, but never read one so 
practical and useful as that of Mr. Mather to this day. 

Mr. Diceinbon: It was thought of such value that 
the Sdect Committee of the House of Commons, in 1853, 
re-printed it. 

The Ohairhan : I obtained it as soon as it was issued ; 
and I have never found so much practical information in so 
small a space. Have you any idea, Mr. Dickinson, as to 
what the air loaded with coal dust, in a damp mine, would 
fire at f You said you thought with about two per cent, of 
gas in a dry mine. 

Mr. Dickinson : There seems no doubt that dryness is a 
oonnderable aggravating cause of the spread of explosions 
by coal-dust ; but perhaps it is hadly worth while going 
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into that DOW ; bectnue I brieve at the next meeting it is 
to be a Bubjeot of discosaion. 

The Chairman : It has been very much overlooked. 
Forty years ago people had no idea that the safety-lamp^ 
with spilled oil and ooal-dust all round it, was anything but 
aafe^ But I have nerer seen any experiments in a damp 
mine where air loaded with a small amount of dust — as thM« 
must be — would explode. 

Mr. Dickinson : I see Mr. Ansell, who proposed a 
porcelain chamber and bladder for testing fire-damp, died 
recently. That invention of his was a very ingenious toy, 
but it was nothing more than a toy ; stUl it was a step in the 
right direction, and as we have litmus and turmeric paper 
for detecting acids and alkalis,' I do not see why we should 
not light upon an equally delicate test for fire-damp. 
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TRANSACTION^ I 

MANCHESTER GEOLOGICAL SOOIETT. 



At tte Ordinary Meeting of the Members of the 
Society, held on Tuesday, the 26th day of April, in the 
Literary and FhUoBOphical Society's Rooms, George Street, 
Hencliestfir; 

John Aitken, Esq., Vice-President, 
in the Chair. 



The following additions to the Library were Itdd on the 

table:— 

Brirtol NaturalisU' Sooiet? : Protoedinga ; New SariM, Part 1 , Vol. Ill,— 
Frm lit Council. London Geological Society ; Catalogue of the Librftry. — 
FmH the Couoeil. Midland Inst, of Engineers: TransactiooB ; Part fiS, 
Vol. Yir.—J^ron tht Council. Mining Inst, of Scotland: Traneautiona ; 
Pirtll, Vol. 11— From tin Council. North of England Inst, of Mining 
and Mechanical Engineers; Transactions; Part 2, Vol. 5XS.— front tht 
Ciundl. Hoyal Society of Edinburgh : Proceedings ; Nos, 105-7, Vol, X. ; 
187B-80. — From the Socittj/. South Walee Inat. of Engineera : Proceedings; 
No. 1, Tol. XII.— fi-iwi tht Itutitutt. Annual Roporta— 3rd to 7th ; 
■87i.79— on the progreae of the TopographiEal Survey of the Adirondack 
H«gion of New York.— fi-iwn the Son. Verplanck Celvin. Bulletin of the 
U S.A Geological and Geographical Surrey of the Territoriea ; No, I, 
Vol VI,— from Dr. F. V. Saijden. Acadfimife Imperial de St. Peterabourg : 
IKmoires; VII< S£rie, Nos. S-11, Tome XXTIL Bulletin ; Nos. 2 and a. 
Tome XXVI.— from Iht AeaiUmit. 
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]£0 

ON THE LONG WALL SYSTEM OF WORKING 

COAL. 

I>i«cu«aion continued. 



The Crairha^n intimated that the paper read by Messrs. 
Orimshaw and FhiUips on the Long Wall System was open 
for further discueaion. 

Mr. LuPTON said it appears to me that the paper is, for 
the most part, a statement of facts, with some legitimate 
deductions from those facts ; that la a scientific method, and 
it is the method pursued by the authors of this paper. There 
are some statements in the paper about which I should like 
to ask for information. In the first part of the paper 
(p. 314, line nine), there is what I take to be simply a clerical 
error. It is said : " These and other factors would have no 
weight with the method ultimately adopted." I conclude 
that, insteEtd of tio weight they mean some weight. If not, 
perhaps, they will further explain their meaning. In the 
course of the discussion Mr. Woodward said (p. 321) : " It 
was difficult to find packing in these thick mines which had 
friable roofs." I conclude that Mr. Woodward said "which 
had not friable roofs ;" because when a roof breaks down it 
is, as a rule, easy enough to find packing. Referring to the 
paper again, in the second part (p. 331), the authors state 
that a heavy weight causes an emission of gas, and this is 
referred to several times. It is a statement in some respeCta 
remarkable, and if supported by sufficient evidence is of 
great importance ; I shall, therefore, be glad to know what 
evidence there is of this rapid issue of gas due to the weight 
upon the coal. On page 333 the authors give an excellent 
and interesting account of the way in which a long wall 
mine doses tight as the working advances, but they state 
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inoideiitally tliat, in the case of certain dipping gttte roadi 
it would 'be necesaary to have a scale of air down them. 
This would, I consider, be desirable whether the road is 
dipping, rising, or level. On the same page a atatement by 
Mr. ^Nicholas Wood is referred to apparently indicating that 
there is less gas in a very deep mine than in one of moderate 
depth. I have myself, I think, read the statement they 
quote ; but I have always been interested to know what 
evidence there was in favour of the supposition, and I shall 
be glad if the authors of the paper will give the evidence on 
which they base their statement. I am free to confess that, 
in the absence of strong evidence, I should doubt its correct- 
ness. There is, they say on page 333, from experiments 
which they have made, a sensible rise of the thermometor 
when there is a weight on squeezing down the packs. This 
is easy to believe, and is such a very interestin g and important 
statement, that full details of the experiments would be desir- 
able. On the same page (p. 333), they state with reference to 
• outbursts of gas that these have occurred, they think, more 
frequently in long wall workings than in pillar and stall 
workings. There, again, I would ask for further informa- 
tion. Nobody, I am sure, will more readily admit than the 
authors of the paper that it is one thing to call workings 
kmg wall, and another thing to have them made out precisely 
on the pure long wall system ; and I should ask them to 
produce plans of those mines where the outbursts have 
occurred to enable the meeting to decide whether the work- 
ings had, at the time of the outbursts, the characteristics of 
long wall workings or those of pillar and stall workings. I 
am, myself, acquainted with the plana of a good many 
mines where great outbursts of gas have taken place from 
the floor — mines that were said to be worked on the long 
wall system, and were ao worked, but certainly in three of 
those cases the outbursts took place at a time when the state 
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of the miiie vas oharacteriBtio of a pillar and stall mine, and 
not a long wall mine. On p. 344 — the third part of the 
paper — there is an interesting comparison of the different 
prices paid for getting coal in long wall mines. In the 
sixth column the heading is " Standard reduced to Is. per 
ton." I fail to understand that column, and should be glad 
to have further information from the authors as to its 
meaning. On page 345 they refer to the method of hanking 
coal in Derbyshire as compared with Lancashire ; but the 
Derbyshire coal owners, are compelled to sort their coal. 
As to the cost of working, here ia a most interesting 
statement of the costs of a long wall mine, and it is 
given in a most circumstantial form. Are these taken 
from the actual cost sheets of a colliery ? Do they repre- 
sent a thing that has been done, or one that might be done P 
I would also like to know whether the cost for overmen and 
supervision, 43 of a penny, includes the salaries of manager 
and consulting engineer, clerks, salesmen, and others in the 
service; or whether wages of clerks, salesmen, and other 
ofiBcials connected with the colliery are included in any other 
portion of the costs. Also as to whether the charge for day 
men and odd work, l|d. per ton is an actual coEt, and if so, 
I should be glad to know whether there were many faults 
or other difficulties in the colliery, whether taken over an 
average of years, months, or weeks. Then, again, with 
regard to banking — SJd, per ton. Does that include 
all the surface men F There is a previous charge of haulage 
and engine-men, 2'5d. I conclude these engine-men are 
entirely underground ; but with regard to the 3'Sd. for 
banking — ^that, I suppose, includes all surface wages. If 
so, it is remarkably cheap, because the mere sorting of the 
coal will often cost 3^. in Derbyshire. With regard to the 
item of stores, 2d., and horse-keep, l*13d. Does the 2d. 
include all stores, of every sort, including new piston-rods^ 
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new ropee, and everytting of that sort, whioh help to make 
ap the adverse balance at your bank during the year. If 
60, whether they have any pumping at their colliery, or 
whether it is free from water. Such items make a difierence, 
not only in the cost of surface wages, but also in the stores. 
Also, whether the charges are distributed over the sale ton 
or over the get ton. Does the item of 2d. for stores include 
fuel consumed at the works ? The costs given arc, I should 
think, in some respects, above the average; and if these 
coste mean the total costs of the colliery, per ton put into 
wagons, it is below the average ; but if the figures simply 
stand as some items of cost, then some of them are above 
what you will find elsewhere, particularly the item of 2s. 4d. 
per ton paid to the colliers. 

I think, in considering why it is that one district works 
long'wall and another pillar and stall, we can only arrive at 
a jost conclusion by referring to the past history of these 
districts. For instance, in the Lancashire district the 
markets have been near at hand, as the mills, foundries, 
and dwelling-houses, situated almost adjoining the pit- 
shafts, have consumed the greater part of the coal 
produced ; whereas in Derbyshire, if we go back to the same 
time, about the bRginning of this century, we should find that 
there were very few mills, and they were sit oated either at a 
great distance from the coal mines, or were driven by water 
power. There were veryfew houseseither — a verysmall popu- 
lation — and the coal to a great extent had to be transported 
by canals to the eastern counties, &c. That was the market 
for the coal, and it had to be got in such a form as would 
beet hear the expense of transit, and would stand exposure 
to the weather for some months without serious deterioration. 
Therefore, only the hard seams were worked in Derbyshire, 
as large lumps as possible being re<juired, in order to bear 
transit in summer time, when the canals were open, and 
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Btacking through the autumn and winter, vhen the water 
traffic woiild be closed by frost, &c. It waa, consequently, 
not a question of which method of worting would be the 
cheapest, but which would produce the coal in the largest 
proportion of lumps and most suitable for the market. In 
Lancashire, close to the collieries, slack would have a ready 
sale, and the householders consumed the small percentage of 
large coal that remained over ; ^o that in Lancashire the 
question was one of cost of production rather than propor- 
tion of lumps, and so they began with the pillar and stall 
system, which, I think, nobody can deny is the most 
obvious and easy way of getting coal. 

When people come to consider how far, by some applica- 
tion of science, they can improve the method of getting 
coal, they ai'e met at the outset by the habits of the work- 
men, which were formed at some previous period, aud most 
people are aware that to change the system of working 
involves expense. It is curious how comparatively little the 
actual work to be done has, in many cases, to do with the 
price you pay for it. It is easy enough if you can get men 
in the right humour to get the work done for 25 per cent, 
less than the price they will demand in another humour ; so 
that if the pillar and stall method in some cases involves 
more work (though I do not say that it does) than the long- 
wall system per ton of coal got, still it is possible you might 
get the coal out of the pit cheaper by the method to which 
the men were accustomed than any other. I know of a pit 
where the colliers were paid Is. 2d. per ton for getting 
coal on the pillar and stall method ; no yardage ; seam 
about 5 feet thick, with a good roof and floor. It is 
impossible to improve on that, I think, as regards cost. 
In such a case as this it is ridiculous to attempt to introduce 
the long-waU into the pit on the ground of economy. 
With regard to Derbyshire, the coal that had to be produced 
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for the market being Teiy hard, the cost of driTiBg a heading, 
or cut through, is ezoessive. The product from the heading 
was not regarded as coal, it was called "beading stuff," and 
was sent to the fire hole of the colliery. This being ao and 
the coat very great, the pillar and stall method could not be 
applied with advantage in these seams. The long-wall 
system has been since pursued even in working soft 
ooaL But there are districts where there has been what 
some enthusiasts might call a retrogade movement, where, 
after trying the long-wall method — which, as I have pointed 
out, the men inherited — 'the proprietors have returned to 
some modification of the pillar and stall ^stem. I know of 
one case where the seam was very thick, where, after work- 
ing on the long- wall system for years — indeed, for 
generations — they tried heading out to the boundary and 
working back j the result was that under their circum- 
Btances, especially as regards nndergroimd fires, &c., they 
preferred the latter system. There is now in Lancashire a 
good outside demand for large coal owing to transport 
facilities, and owners have so modified their working as to 
produce that for which there is a demand. That is, no 
doubt, one of the principal reasons for the introduction of 
the long-wall syatem into this county. I take it that it is 
admitted on all hands that the long-wall system does pro- 
duce more large' coal than any other system. As to the 
comparative coat of the long-wall and other methods, I do 
not think that any argument can be found in favour of 
long-wall on the ground that it costs less. I think in a 
great number of cases it coata more than pillar and stall 
working, if you take the cost on the total production of coal 
and slack. I may mention another reason why the long- 
wall system has been more pursued in Derbyshire and 
Nottinghamshire than in this and some other districts : that 
is, that this district ia favoured with a number of seams of 
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coal whicli compare favourably in thickness, quality of coal 
roof, &c., with thoae of Derbyshire ; so that the Derbyshire 
people have had to pursue their work under greater difBcul- 
ties than has been the case in the Wigaa dietrict, for 
instance, necessitating all the more care in the working 
detiiils. As to the comparative safety of long-wall and 
pillar and stull methoda, and the remarkable statement in 
Mr. Thomaa Evans's report which is referred to — a state- 
ment which some people .think is not altogether justified by 
the facts. Well, I think Mr. Evans made that statement 
after considerable experience in several districts, and it is 
supported bj' a vast weight of evidence. There can, to my 
mind, be no doubt that the system of long-wall working, 
wherever the circumstances are adapted to it — that is, pure 
long-wall — is much safer than the pillar and stall system, if 
you regard the question of liability to explosions. I will not 
go into the question of falls of roof and stone, because there 
is not time for all those questions. The long-wall system 
has the great advantage over the other system in vogue by 
the drawing road being maintained through the goaf ; so 
that there is no part of the mine which is not crossed and 
re-crossed by a series of roads along which pass currents of 
air, which prevent the formation of any great quantity of 
explosive gas. In such a mine there is comparatively little 
room for large accumulation of fire-damp. The only explo- 
sion I remember in Mr. Evans's district within the last 
15 years, where more than one or two men were killed, 
was where the air was passed through the whole of 
one pit without a single split, and 400 men were employed 
with only 20,000 feet of air. Except in such cases a 
serious explosion, involving a great sacrifice of life, is very 
unlikely, unless through a sudden outburst of gas which 
would overpower any sj-stem of ventilation. That, I say, is 
owing to the roads being through the gob. It must, however. 
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IfiT 
be borne in mind that the long-irall syEtem has dangers of 
its OWD, aa evidenced by the explosions in South Wales ; no 
doubt at some of these collieries the amount of gaa given off 
was exceedingly large, but at others, no doubt, there was a 
false sense of security that would hardly have been experi- 
enced in working by any other system, which led to an 
absence of those precautions that might otherwise have 
been taken. Where, as in a pillar and stall mine, you 
head out and leave an unventilated gob in a fiery 
seam, you are almost sure to create a huge gas holder, 
the explosion of which would destroy everybody in the 
pit if once the train which may communicate from that 
gas holder to some working place is fired. It may be said 
that the experience of Durham proves that the pillar and 
stall working is as safe as any other. There I join issue : 
it is true the pillar and stall system is worked with remark- 
able freedom from explosions in Durham and Northumber- 
land ; but I regard that simply as an evidence of how human 
skill and energy can make a mine safe under adverse 
circumstances. There is no doubt the North of England is 
a place where thorough discipline and skilled management 
were first developed, and where men were trained with 
greater rigour than in other parts of the country. That I 
consider is the cause, to a large extent, of the freedom in the 
North of England, and Durham in particular, from 
explosions ; because, as you come further south, you 
find many explosions recorded, — not so much in recent 
yeais as fifteen years ago — all worked on this system of 
driving headings into some unexplored seam which contained 
gas in vast quantities — driving their headings faster than 
good currents of air could be kept up to ventilate them. 
The explosions were simply owing to the method of working 
adopted, whereas the same skill and intelligence, if it had 
been employed in working long-wall, would have made the 
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mine quite safe. Still, any mine may be aafe on any 
system, if only tbe safety lamps are good and tlie discipline 
is sufBciently strict, but if we do compare tbe sygteme of 
working at all it is fair to point out the superiority of the 
long- wall system. In getting 500 tons of coal per day from 
narrow headings, the workings must extend over and drain 
an extent of ground very much greater than in getting the 
same tonnage by long wall. By holing sufficieatly under 
the coal, the use of gunpowder becomes unnecessary in 
long-wall workings. The reason why in a long-wall mine 
cavities for the accumulation of gas do not exist, is that, 
owing to the entire removal of all pillars the surface subsides 
and the strata completely close any cavity which is not 
filled up with packing. 

Mr. Phillips, in reply, said that his remarks would refer 
to the discussion which took place at the meeting in Wigan, 
last February. And that he would reserve his replies to 
the last speaker to some future occasion. 

Nearly all the speakers had said something favour- 
able of the long-wall system, but there are several 
details on which some explanation appears desirable. 

It is not claimed that the system is perfect, or that its 
adoption implies total immunity from accident. That happy 
desideratum supposes a perfection of natural and artificial 
conditions which unfortunately neither collieries nor humanity 
possesses. What is sought by such discussions as the present, 
and by such systems and modifications of systems as are being 
now and then adopted, and more or less snccessf ully worked, is 
to attain by deliberation and experiment a conception qf that 
system of working, which, under good discipline and man* 
agement, shall have the nearest possible approach to per- 
fection. 

When that system of working coal has been applied 
which is best adapted to the natural advantages and disad- 
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Tantages vitH which it hw to deal, there remaina another 
esaeotisl to entire exemption from acoident, that is, an 
infallible instinct to avoid the thousand hidden and threaten- 
ing dangers which surround the miner in hie daily avooation, 
The only substitutes for this instinct are an increase in the 
standard of general intelligence and keen all-round discip- 
line. 

And it may be said of discipline, that an inferior system 
of working coal well officered and regulated, may in the 
namber of accidents be favourably compared with a better 
system badly managed. But allow the two Eystems to be 
applied to the same natural conditions, and to he equally 
well disciplined, then the balance must remain to the credit 
of the better system. A strong well-built ship has some- 
times been lost by faulty navigation ; another with timbers 
half rotten, and in a leaky and almost sinking condition, 
has, by skilled sailing, been brought safely to port. 

The west of England appears to be in a state of transition 
from a system of working coal by piecemeal to one of simple 
wholesale clearance. The latter principle, if I rightly 
interpret the sense of this discussion, is approved, and the 
experimental stage seema to be well advanced. The only 
difficulties now appear to be in minor detail. Mr. Hedley's 
criticisms may be summed up as generally favourable, and 
he has had experience of various systems. 

Those of Mr. Longbotham being somewhat adverse, call for 
more notice. He points out an apparent error in dating the 
extract from Mr. Evans' report at page 314, Vol. XV.,for 1879. 
He will find that year the correct one, although the opinion 
embodied in the excerpt may have been written in 1880 
But the year does not affect either the value or validity of 
the authority quoted. 

Ur. Longbotham is also of opinion that there is greater 
danger in firing shots in the long-wall than in the board 



jbyGoogIc 



160 

and pillar system. There is daDger in shot firing anjnrhere. 
It is, however, with comparisons we have to deaL And a 
true comparison must be made, iinder exactly similar natural 
conditlonB, before a just conclusion can be drawn. 

One consideration is not touched upon in his remarks. That 
is the fact that under the loog-wall system the necessity for 
blasting is reduced to a minimum. Gravity is a much 
better coal winner than powder ; and with intelligent work- 
men and fair conducive conditions, hundreds of tons of coal 
may be wrought without a shot. Several collieries could be 
mentioned where a shot per month in blasting down coal is 
exceptional. At these very collieries, on any other system, 
blasting on a large scale would be the rule. 

It will probably be admitted that the seams in the West 
of England are easier wrought than those in the Midlands. 
It may also be assumed that the skill and carefulness of 
miners in using powder does not differ much throughout 
England. Yet it will be found, on reference to the Mining 
Inspectors' Reports for 1877, 1878, and 1879, that 10,095,053 
tons were wrought per life lost by blasting in the Midlands, 
against 8,710,588 tons in North and East Lancashire, and 
6,592,230 tons in West Lancashire and North Wales. 
Singularly enough, the number of lives lost by blasting was 
four in each district in the three years. During the three 
years, 37,640 persons were employed per life lost in blasting 
in the Midlands; in West Lancashire and North Wales, 
29,706 ; and in North and East Lancashire, 22,472. 

But let the matter be examined a little closer. It is 
stated to be more dangerous to fire shots into a goaf than 
into a bord. 

Consulting the Blue Books again, for the same years, it 
will be found that the relative number of tons wrought per 
life lost from explosions, was immensely in favour of the 
Midlands as against the two districts above mentioned. 
Those comparative statistics give an approximate ratio of the 
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risk attending blastitig in each system. It may be said that 
seams in the two West districts are much more active in 
generating' gas than those in the Midlands. Before that 
argameitt can have weight, it must be shown that under the 
post and pillar system the Midland seams would be as 
angeneratiTe as they' apparently are now. Experienced 
engineers give it as their opinion that the post and pillar 
eyetem of working, if introduced to the Midland county 
seams, would also introduce risks from gas generation which 
at present are unknown. 

One great advantage of the long-wall system is that the 
source of gas generation is exposed to the sweep of the air- 
current. The goaves may form storage room for gas, but 
under a proper mode of ventilating them, no gas should fiud 
lodging there. If the working face is on the rise, the gas 
will ascend from the goaf into the air-current. If the faces 
are on the " dip," the gas should be allowed to filter into the 
gateways— or be winded from them. 

I pass now to another objection made by Mr. Longbotham 
to the long-wall system, that is by reason of the supposed 
greater number of accidents from falls of roof. Mr. Long- 
botham would, perhaps, have been more logically consistent 
if he had limited his comparisons to the western districts. 
Not that the Midland long-wall system has anything to fear 
by comparison with the northern^ coal fields. I may just 
say, in parenthesis, that for the past year or two there 
has been a greater number of persons employed per life lost 
in tho Midlands than in any other district. 

Returning to the comparative number of accidents by 
falls of roof. In this, as in other instances of comparison, 
we are met by our ignorance of natural conditions in the 
two cases. To obtain a just inference the cohesion of the 
strata must be the same in the districts under consideration ; 
the supervision must also be equally exacting. As we cannot 
have these data, we must proceed on the assumption that Hie 
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roof of the throo distriota about to be compared are about the - 
same degree of goodness. In tbis comparison it must also be 
remembered that every person employed in a mine is liable 
to accident from falling roof. A good general com- 
parison may, therefore, be made by comparing the number 
of persons employed per life lost. 

For the years 1877, 1878, and 1879 the comparison oomea 

out as follows : — 

1877. 1878. 1879. 

DiBTmcr. ^oied ii« ploj«d per plowed per of S 

lliea laeC Utm ImC lives tub jan. 

Midlandi 1676 ,. 1582 .. 1958 .. 1741 

West LBBoaahirs and North Wales. 658 .. 722 .. 839 . . 8DB 

North and East LanoaBhire 1397 .. 902 . , 922 - - 1097 

But this comparison may be carried into Mr. Long- 
botham's own field of argument, that is, the two northern 
districts. For the years, as above, the result is as 
follows : — 

1877. 187B. 1879. 

Fsnnnsem- Fenonaem- Fsnoiu em- Anne* 
DiBTBioi. plowed pet plojed per pLoiDdper 0(3 

Midlandi 1676 ., 1S93 .. 1958 .. 1741 

North Durham 1500 , . 1418 . . 1994 . . 1637 

Sooth Diubam 1626 ,, 1430 .. 1709 .. 1654 

It may not be undeserving of note to point out again that 
the proper basis of comparison in the matter is not the number 
of tons wrought per life lost, but the number of persons liable 
to the class of accidents under consideration. 

Proceeding to the question of cost, it has not been 
attempted to supply every it«m of coat. Such as have 
been given may be made use of in applying comparatively 
to analagous items under other systems. 

At page 98, Parts IV. and V., Vol. XVI., Mr. Longbotham 
makes use of a curious argument. Quoting statistics show- 
ing that the get per man in the Midlands is less than in 
several other districts, he infers that therefore "the work 
performed per man employed is less." When the differenoe 
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in getting facility between the Midland seams and those of 
the vest is considered, the wonder to me is that the differ- 
ence is not greater, and I do not think it rash to opine that 
as the long-wall sTstem of coal getting is more generally 
applied in the west of England, the get per head will be still 
higher. If Mr. Longbotham's argument discloses anything, 
it is the inference that, with a heavy charter on coal getting 
as compared with this side of England, the lon^wall 
method is more economical in other departments of cost. 

The table of gets per man reduced to Is. per ton at 
page 344 will enable members to compare the instances there 
given with those within their own immediate experience. A 
glance at that table will show that whatever the charter per 
ton may be, the miner has about the same amount of work 
to do for a day's wages. 

Mr. GiLROY made reference to the practice of packing by 
a distinct set of men to those engaged in working coal. 
Such a practice must entail risks and costs which under a 
system of combining all kinds of work under one set of 
sbdlmen, would be avoided. 

Mr. Martin's observations touch upon a matter which 
has almost entirely been lost eight of by writers on ventila- 
tion. I mean the influence of gradient on friction. It is 
veil known that dip workings are much more easily 
ventilated than those on the rise, unless the exit in the 
latter case be ascentional. 

Wtere frosh air has to be propelled to the rise, it is 
probable that the power required is based on the principle 
of that applied to the propulsion of all rising bodies. The 
heavier the gradient, therefore, the greater the power 
required. Another disadvantage accompanying this mode 
of ventilation is the extra propelling power requisite to 
force air of an elevated temperature downwards. 
The diacmaum wot thenjurther a<^itumed. 
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EXTINCT VOLCANOES OF AUVEEGNE, FRANCE. 
. By "W. J. Black, F.R.C.S.E.. F.Q S., Ed. 



Mr, Black exhibited an interesting series of nuoerals 
from the volcanic dietnct of Auvergne, and explained at 
Bome length their nature, and the sources from whence they 
were derived. He described also the physical features of 
the country, and its extreme interest from a geological 
point of view, and communicated the following observa- 
tions ; — 

He gave a short account of a visit to the extinct volcanoes 
of Auvergne, France, and illustrated it hy diagrams of 
the geology of the Monts Dome, sections of the mountain 
chains, and photographs and sketches of the localities. The 
character of the chief volcanic formations were explained by 
numerous minerals gathered on the spot, which consisted 
cbieSy of granites, basalts, domites, lavas and scoriae, and 
some lead and arsenic ores, and lacustrine formations. The 
transition was traced from the older basalts of the solid 
columnar form, through the more modem vesicular kinds, 
up to the newer blue lavas and scoriae, where the steam 
vapour more and more seemed to enter into the production 
of their structure. 

The Trachytes in this region are represented chiefly by 
the Domites, a whitish pumiceous rock, and found only on 
five of the volcanoes out of sixty of all sorts belonging to 
the chain of the Monts Dome, as on the Grand Puy Dome, 
and Suchet. The date of the eruption of these domites is 
still a matter of controversy, but he was inclined to place 
some of it between the older basalts and the modem lavas and 
others after the latt«r, as in the cases of Sarcouy and Cliersou. 
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He endeftToored to bIlow thait the gianites lyiog on the 
elevated plateau on wMcli the Monta Dome are erected, 
should be considered an eruptive bed also, lying between the 
6neisB and Mica Schists below and the solid basalte above.* 

It would be difficult to account for the course of the 
vents of some of the Yolcanoes on the Plateau, as Uiose of 
Nug^re and Louchadi^re and others, if there were no 
other strata below them, but the solid granite aa a basis of 
eruption. 

The Gneissio formations are the lowest strata composing 
the Auvergne Highlands, and seem to form the bases of the 
Monts Dome and Monts Forez chains running through them. 
Between these two ranges lies the lake basin of the Allier 
Yalley, with veil defined margins east and west, and the river 
running through it from S. to N., and this part of it extends 
from Brioude to Gannat S. to JH., and Clermont to Thiers 
W. to E. This basin was hollowed out of the Gneiss and 
Schists, bat is now filled up with 3 or 4 lacustrine deposits, 
viz. : at the sides arkose grits, calcaire mameux, and calcaire 
kmstre in the basin, with alluvion moderne, and oolitic 
piperino, in patohes on the surface, and was probably about 
300 to 400 metres deep. 

The first bed is incHned and rough and gritty, like 
millstone grit, the next two are horizontal and fine grained, 
like sandstones and shales, and the last pisolithic and 

•TEXT BOOK OP GEOLOGY. 6th Edition. D. Paob. 

IgneooB Bocks, p. 121. 1. Granitio. 2 Tiappean. 3. Volcamc. 

P. 128.— TheoTOfttepoohof gnmitiointenBitybBiiigtlmt, Thioh terminated 
with the depoiition of the SUoritui Btrsta. 

P. 127. — Ah an igneouB rock, granite occurs either in (ruptivt mountain 
manee, in dykes, or in veins. 

The logical inference from the whole of this chapter seems inevitable, 
though it is not hardly stated, that granite is aa maoh an eruptivt rock ae 
basalt and behaves itaett in like wa; under similar conditions. 

15 
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coarse, lilce trarfirtme, and all are more or leea sandy or 
argillaceoua in different proportions, and mixed with lime. 

It should be mentioned that there are no secondary 
strata as red-Band etones or lime-stones lying on the 
Auvergne plateau in regular beds, (perhaps they never 
were formed), so that the G-ranite and Oneiss are quite 
bare, and only patches here and there of carboniferouB 
formaticme in the Valleys are to be met with. 

He believed that these Lacustrine formations wore derived 
first from the denudation of the Gneissio surfaces on each 
side, and then of the granite beds, and lastly of the basaltic 
layers, but scarcely from the modem blue lavas. The upper 
ones are considered by the French as of Tertiary or 
Quaternary age, or oligocene, miocene, and pliocene beds by 
other geologists, containing Cypris shells and Fhryganea 
cases in great quantities. 

It was likely that the later volcanoes continued active 
during the time they were supplied with water by the lake 
basin of the Allier close at hand, through fisBures in itg 
hanks, when it was full. They ceased to emit probably 
when the lake was emptied, at the end of the glacial epoch, 
by the torrent of the melted snows bursting the barrier 
near Sancaiase.* 

These volcanoes were of various kinds, and had different 

•MANUAL OF OEOLOGY^Sib Chahim Lt»ll. 6tli Edition. 

P. 6GS.— At Font du Chateau, near Clermont, a precipice ia seen on the 
lianka of tlie ABier riT«T, where beds of voleenic U^ altomate with freali 
vaiim limestone, spotted with fragments of volcanic matter matter, depoaited 
while showera of sand and icorne were projected from a neighbouring' Tent 
(Qravenoire). 

P. 5Ji9. — InthePuy de Mannont, near Veyrea, in the valley of thoMomme, 
a fresh water marl alternates with tulcanie (u/' containing eocene BheUa. 

The position and contents of some of the associated tuffs prove them to 
have been derived &om volcanic eruptions, which occurred during tht dtpt- 
tUiim of the tiscustrine atrata. 
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origina or vents, and had different cheirea or streams flowing 
from them ; and it was difficult to surmise why one volcano 
should throw out basalt, another domite, and another 
blue lava, when Uiey were all seated on the same plateau. 

The later ones, as NugSre and Gravenoire, are of cono- 
crateral formation, like Vesuvius, and some of these had 
perfect cupshaped craters, as Pariou, and others only half 
ones, as the Yache, and some had double ones, as Gome. 

This form is here probably due to the introduction of 
steam in the method of their erection, which was not the 
active agent in the next and older series of eruptions, when 
compression was brought into action to extrude the hot fluid 
rock, from the subjacent regions. 

The other volcanoes, again, were dome-shaped and had no 
craters nor streams, as the domitic ones of Sarcouy andCliersou ; 
and the basaltic ones as of Montrognon and Gergovia, were 
peaked or table-topped, and these were called poinds d'eruptkes 
by the French, and the oldest still, the granitic, were simply 
mounds or lumps of solidiEed molten rock, as Orcines and 
Font du Berger, and Manson. 

The lava streams from these volcanoes were composed of 
first, the solid columnar basalt running down the valleys 
eroded out of the granite, on the east to the Allier Valley, 
as from Charade, and in the Gneiss to the west, to the Sioule 
Valley, as those fromSault. Then there were the vescicular 
basalts of Pariou coming next, and lastly, the blue lavas of 
Volvic and Boyat, and over all the loose scoriae and cinders, 
as from the Petit Puy de Dome. Attention was wished to be 
directed to inserting in the geological diagrams, the theoretic 
course of volcanic vents in the inferior strata, in cases 
of eruptive points of the volcanic rock showing on the 
surface of the earth. These were often omitted, as in 
the French diagrams, from which it might be inferred 
that these masses were due to the lateral extension of single 
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or aeveral beds horusontally from distant points at the 
highest elevation, instead of aacending directly from below, 
perpendicularly npwards. 

The glacial epochs seem t« have affected this district, 
as there are remains of traiu^rted boulders and rolled 
pebbles scattered all over the Allier Valley derived from 
the Highlands above on the east and west.* Claremont 
itself is probably built upon a mound of oolitic travertine, 
situated at the mouths of the affluents of the Tiretame, 
opening on the valley of Chamalieres, and derived from 
hot springs from the floor of the Valley beneath it, bubbling 
up and incrusting. The later lavas of Pariou, and 
Come, and Petit Dome do not seem to have been subjected 
to much denudation, as their surfaces are still rough vith 
scoriffi, as those of Vesuvius. Some of these volcanic rocks 
are utilised for building purposes, as the blue lavaa o{ 
Vol vie, and Royat, and the domitea of Clierzou and 
Sarcouy, where quarries have been worked since Roman 
times ; and the arkose rocks are used also, as seen at Royat. 
The district abounds in mineral springs, as those at Royat, 
Chatelguydn, Chateauneuf, &c., which are highly chai^^ 
with mineral constituents, derived from the solution of the 
softened Granitic and Gneiesic rocks, and the calcareous 
beds as at St. Alyre. An extensive industry in the making 
of Petrifactions by these waters is carried on in Auvergn^ 
and objects of art are produced, as medallions and 
statuettes, which are superior to anything produced in 
Britain by the same agency. 

•MANUAL OF GEOLOGY .-Sm Chabibb Lyill. Sth Edition. 
P. 198-199.— The strata (arkoses) on the conflnes of the lacustrine BoEiii 
coittAin pebbles of all Uie ancient works of the adjoining elevated coxaiirj, aa 
granite, GWus, MicatchUl, clay-slate, and otters, without any iutermixture 
of basaltic or tertiary volcanic rocks. At Chamalierea, near Clonnont, in the 
valley, x>ebble9 are seen to consist of rounded and angular fragmenta of 
granite, ([nartz, primary ilati, and red Bandstooe. 
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Concemiog the metallio ores found in this region, the 
lead is got out of tlie Gneiss and Schist, as at Pont G-ibaod, 
the arsenic out of the Lavas and it therefore appears in the 
Mineral Springe. 

The Ghairuan said that he was much interested tn Mr. 
^Black's account of the district of Auvergne, but objected to 
the effect ascribed to the melting of ice at the termination 
of the glacial epoch, viz., the cessation of Tolcanic action. 

Professor Sawkiks said that he could not agree with all 
that Mr. Black had stated with referaice either to the 
' volcanic phenomena, or those of a later date. It was, of 
course, far too late, that afternoon, to discuss either one or 
the other ; he would only say that Mr. Black's views were 
directly opposed to those advuiced by Mr. Sccope, who spent 
60 much time in working up this subject. He (Professor 
Dawkins) also failed to recognise in the paper any reference 
to the work done by Sir Charles Lyell. To mention one 
cardinal point : he oould hardly accept the statement that 
granite was a stratified rock, or that it was an erupted rock. 
Those two things it would take a great deal of proof to 
induce him to accept. Further, with regard to Mr. Black's 
vertical sections — ^he could not accept the fact that the 
gneiss was distinctly below the granite, as represented in 
those sections. He had not spent a sufficient length of time 
in the Auvergne district to communicate anything to the 
Society which would be of value, but he certainly did look 
upon granite — as Sir C. Lyell and all other geologists did 
who had examined that district — as a fundamental rock, a 
rock not formed near the surface ; and he believed that the 
granitic plateau, on which the volcanoes were perched, had 
no relation to the volcanoes themselves. 

Mr. Mabk SrifiBUF said that, having paid a visit to 
Auvergne, with Professor Dawkins, he was very much 
interested in the subject of the paper. It was a district 
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vhicb, to all geologiats, was classio ground. WLilat 
thanking Mr. Black for liis interesting paper, there were 
many of his statements which he could sot, an; more 
than Professor Dawkins, agree with. The older lacustrine 
strata were, he believed, deposited long before the action 
of the Tolcanoes commenced, and he thought there was 
sufficient proof of that in the lower strata of which 
Mr. Black had spoken, and of which there were three or 
four well defined and thick beds, and in which there was 
not an atom of rolcauic rock to be seen. The strata were 
formed not of volcanic rock, hut from the wearing 
down of the granite rocks which were there. Did it stand 
to reason that if the volcanoes had been in active operation 
at the time when the lacustrine strata were deposited, we 
should not have had specimens of the volcanic rocks in those 
strata ? There were not there : therefore the conclusions 
arrived at by Mr. Scrope and the old geologists were to be 
regarded as unshaken. 

Mr. Black, in reply, said that his views on the geological 
position of granite were suggested to him some time since 
from observations in other places abroad, where he had seen 
it in hummocky forms and cake-like beds, superposed upon 
secondary strata, as well as primary. It would be 
anticipated, again, to find volcanic scoria and ashes in the 
beds of the lacustrine strata of the Allier Valley, as these 
would not probably have been all decomposed by water 
into sand, and lime, and clay before their arrival at the 
lake, especially from the craters lying nearest to them. 

The Lava streams from Gfravenoire, Jumes, and NugSre, 
however, are to be seen invading the levels of' the Allier 
Valley, and lying on the beds of the Calcaire Lacustre, 
thus testifying to their flowing when the latter were laid 
down in this freeh water lake. 
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TRANSACTIONS 
MANCHESTER GEOLOGICAL SOCIETY. 

PiBT Vni. Vol. XTI. Session 1880-81 



At the Obdinart Mbrtimg of the Members of the 
Society, held on Tuesday, the 3Iat day of May, in the 
Literary and Philosophical Society's Rooms, George Street, 
Manchester ; 

John E. Forbes, Esq., F.G.S., Vice-President, 
in the Chair. 



The following additions to the Library were laid on the 
fable:— 

Cambridge University : Beport of the MoBeum and Lectura Booms' 
Sjnditate for 1880. — From Frof. Baghes. Devon and Eieter Free Libituy: 
llth Anniiftl Report. — From the Commilttt. " Geological Magazine : " April, 
Hay, and June, 1881. — Purchased. GeologiHts' Association; Proceedings ; 
No. 1, Vol. Yll.^From the Council. Institute of Mechanical Engineers : 
Proceedings, No. 1, 1881 ; and Lihrary Catalogue.— JVom t!if Council. 
Ifancheeter Field Naturalists and Archceologiata' Society: Beport and 
FroceedingB tor 1880. — Frotn the Society. Manchester Scientific Student*' 
ABSodation : Catalogue of the Lihrary. — From the Ceimeil. Midland 
Institute of Engineera : Transactions; Fart 63, Vol. VII. — From the Couneil. 
Hining Inatitute of Scotland ; Transactions ; Parts 1 and 2, Vol. III. ; 
sad Rules. — From the Council. Koyal Geological Society of Cornwall; 
Transactions; Parts 1, 2, and 3, Vol. X. — From the Council. Victoria: 
Iteports of Mining Surveyors and Eagistrars for Qoartar ending 31st 
DoMmber, 1880. Pamphlet : " The Post-Tertiaty Qeobgy of Cornwall ; " 
by W". A. B. UsBHBE, — From the Author. Pamphlet: "Information for 
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Emigittnta, liSW—Frtn th» Kentiaiy Otologieal Survey. Hnaenm of 
Uompamtiice Zoology, Cambridge, U.8A.: BuUetin; No. *, Vol. VHI.— 
From Priff. Ag<nti!. Deutsclien Qealogischon OeBellschaft : Zeitechrift ; 
Heft 4, Buid XXXn.— j'ront Iht Society. Soci^te Boyde Malacolo^que da 
Belgiqne ; Annalei, Tome XII. ; et Proems Terbauz des Beonsces, Janvier, 
IS7>,— S^ptemlire, IBS].— .Fmin the Socielg. 



Mr. W. J. Grimshaw esbibited an antiquated Spring 
Hook and an old Powder Horn, which he aaid were found, 
at a depth of 80 yards, in old workings of a lead mine with 
which he was connected in North Wales. He was unable 
to say what date they belonged to. 



ON THE GLACIAL GEOLOGY OF THE DISTEICT OF 

LLANDUDNO, "WITH ESPECIAL REFERKNCE TO 

THE BOULDEE CLAYS. 

Bt Mark Stirrup, F.G.S. 



The pleasant watering-place of Llandudno is doubtless 
well known to most of you, and its glacial phenomena, such 
as the contour of its hiUs and its drift deposits, can scarcely 
have escaped the eye of the geological visitor. 

The particular sections of one or two of these drift 
deposits, to which I shall draw your attention, have come 
under the notice of several geologists at various times, and 
their remarks thereon may be found in the pages of the 
Qeological Magazine and elsewhere. 

Differing from some of these writers in the reading of 
these sections and their deductions, I have ventured to 
bring the result of my examination of them before you, 
with a hope that it may add some little to the knowledge 
already possessed. 
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XotwitbstsQdiiig the mass of literature with which the 
geoh)gist of recent years has been nigh overwhelmed on this 
subject of glacial geology, mocb yet remains to be done to 
clear up the doubts and the difficulties with which the topio 
bristles. 

Yet, among many unsolved problems, nothing stands out 
more clearly than the well established truth that Great 
Britain, alike with the northern part of our hemisphere, 
was subjected, at a period geologically recent, to a climate 
infinitely ruder and more arctic than that she possesses now. 
The continued operation of this extreme cold has left its 
impress on the rocks, and covered with their debris the 
low lying lands with those masses of clay, sand, and stones, 
known as the drift or glacial deposits, which may be so 
conveniently studied in this portion of North Wales, 

Into the question whether the drift deposits be due to 
land or marine ice, I do not intend to enter further than the 
special sections under review may demonstrate ; nor is it 
my purpose to traverse those wider Helds of enquiry which 
have for their object the esplanation of the cause of the 
climatic change, which resulted in what is now generally 
known as the " Great Ice Age." 

These subjects, so tempting for discussion, would probably 
be out of place here ; so I must necessarily limit myself to 
the drier details of the section before you, the right under- 
standing of which may guide us in our decision on these 
moot points. 

On several occasions during short visits to Llandudno, 
Have been struck with the extremely local aspect of the 
boulders found in the till, differing in that respect from 
the lower boulder clays of Lancashire, in which silurian 
rocks and granites, foreign to the neighbourhood, occur. 

The principal section which has engaged my attention is 
one on the Conway Bay side of Llandudno, in a southerlv 
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, direction from the Great Orrae, where may be Been a good 
exposure of the lower boulder clay or till, rising from 
among the low sand hills which bound the shore. 

It ia of DO great height or extint, stretching for about 
300 to 350 yards along the strand, and averaging about 
25 to 30 feet in height. 

It is a dark coloured, blackish clay, especially towards 
the bottom, getting lighter in colour, or of a darkish grey, 
towards the top. 

It is crammed with boulders of all shapes and sizes, 
which are confusedly scattered through the clay. 

Many of the stones are polished and striated, and some 
of the large boulders, which lie on the shore in front of 
the cliff, still retain groovinga and strise, although lon^ 
exposed to the weather and the sea.* Great numbers of 
small pebbles of a dark blue slaty rock, apparently water- 
tcorn, abound in the clay, especially in the lower portion. 
The boulders consist principally of rocks of a siliceous 
character, feldspar trap, volcanic ash, and Lower Silurian 
rocks, probably of Bala age, some of which are calcareous. 

This deposit of till abuts at the northern end against the 
sand-hills, and traces of the redder clay (marked No. 1 on 
the diagram) may be defected as it dies away under the sand. 

At the southern extremity it becomes kss stony, and 
gradually slopes away under the red clay described as No. 2. 

No shells were found in it. 

The No. 2 clay, from its position, evidently later in date 
than the till, is of a red colour, stiff and plastic, with very 
few stones in it, and those of small size. I coidd find uo 
shells in it. 

Walking southwards along the shore for 60 or 70 yards. 
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this deposit of red clay disappears, and is replaced by sand 
(blown sand), but reappears again at about 200 yards 
distance, and finally disappears under low sand hills as you 
approach Deganwy, 

This I'ed clay does not rise to same height as the till 
(about 10 to 12 feet), but both clays have evidently suffered 
denudation before the accumulation of the sand which caps 
both deposits, and which lies on the somewhat horizontally 
planed surfaces of the clay. 

This sand, which I take to be (eolian or blown sand, lies 
bat thinly on the till, especially at the northern end, where 
it is in some places only a few inches thick, but it increases 
southwards to a depth of 4 or 6 feet over the red clay, and 
then comes down to the shore, forming the sand hills which 
divide the two exposures of the red clay. 

I may just mention that in this sand, about two feet or so 
from the surface, occur at intervals along the coast aggre- 
gations of the shells of the common mussel, Mytilus edalia. 

These bands of shells have been noticed by previous 
investigators of this section, but either the cause of their 
appearance in this position has been left unexplained, or 
they have been referred to as "kitchen middens ;" if by 
this latter statement it is meant that they are the remains 
of a pre-histovic people, I am of opinion that a more truthful 
interpretation may be ofFered. These beds of shells, some- 
times a foot or more in thickness, I take to be the result of 
the pearl-fisher's occupation, which, as far back as the pre- 
Roman times, is said to have been carried on in the neigh- 
bourhood of the estuary of the Conway. 

Pearl collecting has only been discontinued within the 
last few years, and on Conway Marsh large banks of the 
mussel shells covered with sand, many feet in thickness, 
still remain as reHcs of the trade. 

The pracUce was, after collecting the mussels, which are 
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found on sevenl of the banks in the bay, to take them to a 
cauldroD, or boiler, erected as near as possible to the mussel 
banks, but out of reach of high water, where they were 
boiled, after which the pearls were sought for, and the 
hells thrown in a heap around. 

This occupation was chiefly left to women, and the pearls 
thus collected were bought by some one in the town, who 
acted as a sort of agent to a merchant who made periodical 
visits to Conway. 

These beds, or layers of shells, hare, in the course of time, 
gradually solidified and been covered with blown sand, and 
no doubt some of them may be of considerable antiquity. 

Returning to the boulder clays of the section, you will 
notice the difference in structure, colour, and position, which 
point out a diversity of origin and a sequence of deposit. 

In the examination of the older deposit or till, what 
puzzled me most was the absence of atones belonging to the 
mountain limestone, notwithstanding the vicinity of this 
rock, in those grand masses of the Great Orme to the north, 
the Little Orme to the east, and a prolongation of the same 
limestone ridge to the south-east, and immediately in rear 
of this deposit, the moat distant of these outcrops not being 
more than two to three miles in a straight line. 

This exclusion of mountain limestone boulders seemed to 
point to a very confined area as the birth-place or source of 
the stones, unless they came from the high ground on the 
other side of Conway Bay. 

With a hope of elucidating this point, I examined Conway 
jaountain and Fenmaenbach, and although I found on the 
summit of Conway mountain, rocks of feldspatic trap, 
presenting the same structural characters as those of 
Deganwy hills, I came away unconvinced of this locality 
being the original home of the boulders. 

To account for the striation of the boulders and the 
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rounding of the pebbles, by the movement of a glacier from 
the adjacent bills to the shore, seemed too much to demand 
of it, seeing that the distance is so short, and the area of 
accumulation for the ice so circumscribed ; yet the evidence 
seems to point to no other source of the rocks included in 
the till, than that of the high ground to the south and 
south-east, all within a radius of one to two miles. 

To this limited space, which iDcludes the hills of Bryniau, 
Cryn Gosol, and Castell Deganwy, I have been able to trace 
the majority of the boulders, and have obtained speoinsens of 
the rocks, which compare structurally and mineralogically 
with those found in the till, samples of which lie on the 
table for your examination. 

Their variety may be accounted for by the intrusion of 
plutonic rocks among the sedimentary strata, causing 
thereby much metamorphism. 

On the summit of Bryn Gosol may be seen an interesting 
rock formed of large globular concretions of chert or horn- 
stone, often of an olive green colour. 

ITie large number of pebbles which occur in the blackish 
clay (many marked by faint strioa), presented another 
difficulty. 

At first I took the pebbles to be water-worn, but it seemed 
scarcely possible that a stream of water circulating beneath 
a glacier should be able to abrade and round stones while 
passing over so short a space of ground, as my hypothesis 
demanded. This difficulty I believe has been removed 
by my finding the pebbles "in situ." 

In roaming over the Castell Deganwy hills, I came acro^ 
a stratum of dark blue slaty rock, in which occur nodular 
concretions and pebbles of a like character to those found in 
the clay, and which I think identical. 

The blackish clay of the till is no doubt due to the grind- 
ing power of the glacier on the slaty or shaly rocks which 
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lie betveen the ridge of erupted rook and the shore, and 
Trhich may be well seen near the fann of Maea-dd. The 
grooTJngs and striations, which are found on some of the 
large blocks on the beach, may have been made while 
attached to the parent rock by the paaaage of glaciers over 
them, before they have been finally wedged out by arctic 
frosts, and carried shorewards by the glacier. ' 

If I have read aright the evidence of this deposit of till, 
it would indicate a period of intense cold, with a precipita- 
tion of snow, Buch as to form only local glaciers on the 
higher lands, each little system of hills or mountains being 
an area of accumulation, whence moved o£E ice rivers or 
glaciers in the paths of least resistance to their maroh. 

The question naturally arises, can this deposit be correlated 
with the till or boulder clay of Scotland, which Dr. Geikie 
says was 3000 feet thick in its deeper parts, and overspread 
wide tracts of country ? 

The evidence before ua would suggest either a very 
sensible diminution in the arctic severity of the climate of 
this portion of North Wales, from that of the north of 
Scotland, during this phase of the " Great Ice Age," or that 
the deposit belongs to an entirely different period. 

All the facts are in favour of a local glacier, entirely dis- 
connected from any ice sheet or tner de glace ; for, on any 
other supposition, it would be impossible to account for the 
absence of boulders of neighbouring rocks. 

On the southern side of the Castell Deganwy hill, in a 
quarry overlooking the hamlet of Towyn, may be seen an 
illustration of the bending over or curving of the basset 
edges of the Bala beds of the Lowm' Silurian, which here 
seem to have been thrown into a vertical position. Where 
bent, the rock is broken and assumes a flaggy structure. 

Occuri'ences of like character, in well glaciated districts, 
have been attributed to the pressure exerted during the 
passage of a glacier over the rocks. 
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These strata are bent over in a sontherly direction ; and 
if this rending and curvature are due to the action of ice, 
it would strengthen my hypothesis, by showing that the 
crown of the hill served as an ice-shed, from which glaciers 
moved off in more than one direction. 

Another deposit of the till, on the Orme's Bay. shore of 
Llandudno, supports the same line of argument. This 
section may be seen on the western or Llandudno side of 
the Little Orme, where it forms clay cliffs, abutting against 
the limestone rocks on the one side and extending westwards 
along the shore for some little distance towards the town. 

I have not had time to examine this deposit as thoroughly 
as I could wish, yet a cursory inspection will demonstrate 
that, in this instance, the majority of the blocks are of 
mountain limestone, which have come from the headland of 
the Little Orme and the adjoining hills, whose contours are 
those which are well known to be induced by glacialion. 

The upper part of this section consists of a reddish clay, 
and presumably of a later date than the underlying portion, 
which I take to represent the till of the Conway shore 
deposit. 

The clay, where it is massed against the Little Orme, 
seems free from large boulders, which begin to abound SO 
to 100 yards westwards : ' these are chiefly of mountain 
limestone, with some trap and slaty rocks. 

The main stream of tiie glacier which has deposited this 
morainic matter, seems to have poured on to the shore 
through that conspicuous gap or gorge in the limestone 
along which the road to Colwyn passes. 

Besides the usual boulders there are some conspicuous 
blocks of conglomerate, formed of limestone, other rocks, 
and clay, all cemented together by a solution of lime into 
hard masses, which have fallen out of the cliffs and now lie 
imposingly on the shore. 
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Relica of the deposit of till may be detected at other 
points ia the district of LlandudDo, for instance, on the 
east side of the Little Orme, on the shore, at the little 
village of Rhos. 

I now come to the red-coloured clay, which, from its 
position, is certainly of more recent origin. It may be 
described as a very stiff, plastic clay, with very few atones 
in it. 

It has evidenily sufTered great denudation, the sections on 
the Conway shore showing honzontally planed surfaces. 

This clay covers the greater portion of the flat marsh land 
of the Morfa Rhianedd, which lies at the back of the town 
of Llandudno, but it attains a much higher elevation on the 
sides of the hills to the southwards, which overlook the 
marsh, than where it is exposed on the shore. 

In a recent excavation for a tar-well at the gas-works, a 
stratum of solid blue clay was dug through to a depth of 14 
or 15 feet ; it was extremely compact, the pick having to be 
used in its extraction. 

It is said that during the operations the workmen passed 
through a bed of shells (cockles and mussels), and also 
through a thin seam of sand. 

This statement, which is a very interesting one, would 
imply a change to a more genial climate than that previously 
prevailing, and one probably of considerable duration, 
during which these molluscs bred and thrived in the waters 
which then covered this flat land, until the return of glacial 
conditions overwhelmed and buried them in the clay where 
they were found. 

The red clay lies on the flanks of the hiUs to the south of 
the marsh, and is readily detected in the fields at a consider- 
able el&vation above the gas-works. We find it also in the 
fissures and caverns of the Great Orme, where it has been 
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protected from denudation ; and a clay of a eimilar charac- 
ter occurs on the shore of Colwyn Bay, where it includes, in 
places, lenticular patches of sand. 

This clay, so widely spread over the district, seems to 
point to different conditions during its accumulation, to those 
obtaining during the aggregation of the till ; while the 
latter may be considered the moratite pi-ofotide of the old 
glaciers, the red clay suggests marine transport during a 
period of submergence of the laud. Instead of a local 
origin, a distant source must be assigned to it, as it can he 
traced eastwards and northwards in now disconnected 
deposits, but which were probably once continuous, at least 
over the lower lands. 

Before concluding, I should like to mention another 
incident in the recent geological history of Llandudno, — that 
of the formation of a raised beach or bank, composed of 
shells, shelly sand, and gravel, which appears to extend 
from the shore, underneath the Promenade, right across 
Mostyn Street, to a distance of at least two to three hundred 
yards from the bay. 

Last autumn, during the excavation for the foundation of 
a building in the central portion of Moatyn Street, I had an 
opportunity of examining the deposit, which certainly either 
overlies or entirely replaces the clay which covers the 
marsh. 

In this excavation nothing was disclosed but beds of 
shells, mixed with shelly sand and very small gravel, to a 
depth of about six feet, with about one foot of surface soiL 
Mi>gt of the shells are much rolled and worn, and have 
probably been drifted here by the tidal currents then pre- 
vailing. They are all, I believe, of species now inhabiting 
the adjoining seas. The most abundant shells were the 
Pectem and the Mytilus Edulis or common mussel. 
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Lift of Shelh found at Llandudno, September ISth, 1880. 

(NomeDclAture as used in "Britiali Conchology" of Dr. Gwj-n JeSreji.) 

Anomia ephippium. 
Ostrea edulis (fragmants.) 
Fee ten varius (pleatifuL) 

„ opercularia, junior (plentiful.) 
Mytilus edulis (plentiful.) 
Kucula nncleua. 
Cardium edule (plentiful.) 
Tapes pullastra. 

„ decussatus. 
Tellina baltbica. 
Mactra solida, junior. 

„ Bubtruncata (more plentiful than " solida."} 
Scrobicularia alba. 
Corbula, 

My a (fragments.) 
Patella vulgata (plentiful) 
Trochus cinerarius. 

„ umbilicatus. 

„ (tumidus P) 

„ zizyphinus (fragments.) 
Littorina obtusata (plentiful.) 

„ rudis. 

„ lilorea. 
Risaoa costulata. 
Hydrobia ulvse. 

Buccinum undatum (fragments.) 
Murex erinaceus (fragments.) 
Fusus antiquus (fragments.) 
Naasa reticulata. 



The discussion was deferred to a future meeting. 
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Note by Mr. A. W. Waters on a Memoire by M. 
E. Yanden Sroeck,on the Phenomena of alteration 
of superficial depodts by means of the ivJiUration 
of atmospheric water. 



In the library of this Society there are Beveral papers by 
M. Smest Yanden Broeck on the alteration of superficial 
deposits by means of infiltration of surface water, but in the 
present large and Taluable communication* entrusted to me 
to hand to you, the subject is reviewed, and the observations 
are extended, and their importance shown in fresh fields of 
enquiry. 

The rain falling upon the surface of the soil contains 
a considerable quantity of carbonic acid and oxygen, and 
the quantity of carbonic acid is often increased during the 
infiltration of the surface, or organic soil. This slightly 
acid water acts slowly npon all rocks, but with most rapidity 
on calcareous rocks when the lime or other matter is dissolved 
out, leaving, in the of case calcareous grits, &c., or fossili- 
ferous sanda, merely siliceous sands or clay, formed in 
consequence of the removal of the lime ; but the action of 
the water is by no means confined to the calcareous rocks, 
for feldspathic are, as all know, much affected by water, 
especially if it contains carbonic acid, and still more 
actively if there is sulphate of ammonia, or chloride of 
sodium ; granites are rapidly changed into kaolin ; and 
when speaking of this, instances are given showing the 
time taken for feldspathic rocks to be decomposed, which 
sometimes occurs even to a considerable depth, one porphyr 

■ Ufmoira sui lee phSnomtoee d'alteration des depSta superficieleB par 
I'infiltiBtion dea sanz mft^riqnes ; par Ernest Tanden Broeck. Uenu 
And. Boyalea de Sciences de Belgique. Tol. XLIY., I&SO. 
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showing change down to a depth of 45 metres ; so alao the 
nietaltiferous rocks are frequently entirely changed by 
oxydation caused by the infiltering water, and schistous 
rocks are in the came way changed into a plastic clay. 

Clay itself is not of course changed in this way, but oft«Q 
plays an important part in the series of phenomena in 
forming an impermeable cover to (subjacent rocks and 
preventing action over a certain area, but changes in the 
color frequently take place through chemical action thus 
brought about on the iron contained in it, and this may be 
seen where roots enter into the clay when an ochreous zone 
is formed round each root and rootlet, and thus the clay 
may be in the lapse of time changed into a permeable 
§oil by the water entering along the line of the roots. 

The clays above calcareous outcrops are frequently 
formed from similar calcareous rock by the infiltration of 
the water, as for instance the " terra rossa " in Carniola, 
is only the residue of the subjacent calcareous forma- 
tion, and this is also the case with the laterites of India, 
China, and South America. The siliceous clays at 
the top of the chalk are considered to be a product 
of the chalk out of which the calcareous material has 
been dissolved, and this, at different times and in various 
places, has been considered of cretaceous, tertiary, or 
quaternary age. It has been objected to this last proposition 
that the siliceous clay deposit is too large to have been thus 
derived, but M. Broeck replies that comparison must not 
bo made with chalk rapidly dissolved in acid in' the 
laboratory, for when the operation takes place slowly, then 
iT._ 4;„»™j,ja gaits are oxydated, and the product of argil- 

ind iron residues is under such conditions much 

siderable. 

ilgium there was much confusion in the strati- 

1 geology until M, Broeck pointed out the 
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importance of changes thus brought about by water altering 
the upper and exposed part of a formation. This is perhaps 
most clearly seen in the eocene, and the sands thus formed, 
when the fossils were removed, were called " sables verU 
tana fossils," and considered to be another stage, but the 
same thing is found above the laekenien, wenimelien, and 
bruxellien, and in each case there was considered to be a fossili- 
ferous and unfoasiliferous zone formed at different times, 
and on account of the irregularity of the division between 
the unaltered and altered rock, it was even considered 
that there had been considerable denudation between the 
formation of fossiliferous and unfossiliferous rock now 
seen to be of the same age. In some cases where 
a pocket or hollow is thus formed, the diminution of 
the mass, through the carbonate of lime being dissolved 
out of the sand, is clearly shown where there aro horizontal 
bands of grit or bands of substances less easily soluble than 
the sand, for these bands sink in the middle of the well or 
pocket, and form a hollow curve, continuous at each side 
with the horizontal bands in the unchanged area. A 
section may show several such pockets, with these bands in 
each case sunk in the centre. Besides these pockets, 
"natural wells" are formed in the same way, by the 
infiltering water entering by means of clefts, joints, or 
depressions. These are really zones of alteration, and in 
some localities are found to have a definite form, and take a 
definite direction, and are found in calcareous rocks of 
various ages. 

These changes have taken place in various periods, a'nd 
instances are quoted in the Devonian ; bnt in the older 
formations but few of the surfaces of ancient continents are 
known, but their study may throw much light on geological 
research and simplify many geological problems. In the 
tertiaries, however, these zones of alteration are found in 
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varioas periods, and sometimea one section even may show 
that sach mod!ficatioQ has taken place in the same locality 
at two widely separated times; for instance, there are 
several cases where, near the top of the section, a quaternary 
alteration is demonstrated, and below this there are a series 
of tertiary deposits, at the base of which in the eocene 
similar phenomena are seen, which took place when this was 
land, but previous to the last subsidences when marine 
deposits were formed overthe already altered eocene. 

Tn the he»hayen of Belgium, representing the loess of 
the German plains, there are two layers, the upper of which 
has been altered by infiltration ; and the " diluvium rouge " 
of the Seine basin is only the " dUutium ffris," &c., changed 
by infiltration, so that the dilncium rouge is not a special 
deposit, but a mask of altered material covering various 
deposits. 

M. Broeck concludes this most important and suggestive 
paper, — in which he thoroughly establishes the importance 
of the phenomena, and shows how frequently it may be 
observed, but yet how many errors have occurred through 
its neglect,— by saying it is thoroughly established that the 
disappearance of fossils, the removal of carbonate of lime, 
the production of argillaceous residue, the oxydation of 
ferrous salts and colouring of the deposits yellow, brown, or 
red, constantly accompanies the alteration of calcareous 
rocks by means of infiltrati<in of atmospheric water. 
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TRANSACTIONS 



MANCHESTER GEOLOGICAL SOCIETY. 



Pam H. Yol. XVI. Sessioii 1880-81. 

At the Ordinary Mbbiinq of the Members of tha 
Society, held on Tuesday, the 26th day of June, in tha 
Hiiterary and Philosophical Society's Rooms, Ct«orge Street, 
Hanchester; 

JossFH Dickinson, Esq., F.Q-.S., Vice-Preaident, 
in the Chair. 



The OHAiRMiLN said he was sorry to have to announce the 
death of Sir Philip de Malpas Gh^y-Egerton, Bart., M.P., 
one of the oldest Members of this Society, and President 
on tro sereral ( 



The following additioiia to the Library were laid on Uie 
table :— 

HnnEdwud, F.B.S.; Pamphlet on BaWdenMi of 8ar&ce in the Salt 
Biitriata of OheAire in USL—From thi Author. Eintlifta G. H., H.K.I.A.: 
Tqien read Iwfisro Boyol Irish, Academv. Pamphleta. — From l/u Author. 
Snlletin of the Uiuenin of CpmpantttTe Zoology, Harvai-d CoU^o, 0am- 
IttidgB, U.B.A., No, 6, — From Professor Agassix. London GBologioal 
Society: Quarterly Journal, No. U6. — Fron the Society . Mineral Stati«tica of 
yvtanAtacl^Bfi.— From the Royal Society, NemSoatii Walts. Minioglnrti- 
tnte of Scotland: Tronsaotiona, Vol.ni.,Pnrt3 — From the Council. Nalnml 
Eiitery Society, Glaagow: Proceedinge; Vol. IV., Pait 2.— From 
the Sidety, North of England ImUtate of Engiaeera : Trooaaotiona ; 
Vol. ZXX., Part i.—From the Council. Ananal Bepcsta of the 

17 
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« of UnN fi>T I8B0 1 SpeoUl Beport on th« Kaoa OoUisry 
Expiation, 1S80, ud Hinntei of Om Coroiter'a Inqoert; Joint Report by 
HeMM. DickiiuoD, Woleo, and Cadnun, on the Coal-bed or Coal-field 
in whidi SiacA OoUier; ia tHoated ; Bpecial Beporta on the Pennygraicli 
Colliery Eiploaion, by Menn. Wales and WngH.—From H. Bir^y, Esq., 
M.P. Bmithfooian Inatitation, U.S.A. : Annnat Report for \Z19.—Fn>m 
the IntHtuHaH. aonth Wales Inatttate of Engineen : Prooeedlngg ; Vol. 
XIL, No. 0. — frmn the Gnineil, (Jeologioal Hagaaine ; No. 206> — 



ATJTOMATIC RECORDER FOR VENTILATING 
FANS AND WATER-GAUGES AT MINES. 



In my Annual Report for last year, wliicli haa just been 
made public, there is a par^raph calling attention to the 
need of an automatic or seli-registering apparatus for record- 
ing the periodical revolutions of ventilating fans and the 
height of the water-gauge at mines, the subject having oome 
forcibly under my notice and been represented by me when 
assisting in the investigation of the Risca explosion last 
summer, as well as from instances which I afterwards found 
on going into the matter in my own district. The making 
of such instruments has, I am happy to say, been taken in 
hand by Mr. Casartelli, of Manchester ; and by Messrs. 
Bailey & Co., of Salford; and I find by a letter which I 
have just received, that the latter firm have recently aent 
such an instrument, called a recorder, to the Towneley 
Colliery in this district. 

The accompanying drawing gives a good idea of what the 
instrument consists. 

It appears that if desired there will be no difficulty in 
constructing a modification of the instrument to allow of 
the flujituatiouB of the atmoq)heric pressure being also 
indiofttedi 
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PEACE'S ANEMOMETER. 

Ur. Walter Eyans ezUbited and ezplamed one of 
Peace's aaemometers, (irhicli, lie said, Mr. Dickinson sng- 
gested to him miglit interest some of the members.) It was, 
he said, invented upwards of 20 years ago hj the hite Mr. 
William Peace, of the Haigh Colliery, near Wigan, for 
registering the velocity of air currents in down-cast shafts. 
It consisted of an ordinary weigh beam, balanced on knife 
edges, and carrying a toothed quadrant which worked in a 
small pinion on the pointer shaft. From one end of the 
beam a copper ctme was suspended, end hung loose in the 
shaft ; upon this the air acted, giving motion to the pointer. 
The indicator was not made for high velocities, and only 
registers up to 300 feet per minute. 

The Chaiuman said that a little time ago it was proposed, 
he thought, by Mr. Hall, the Inspector of Mines for the 
Wigan district, that a telephone should be attached to the 
anemometer, by which means the sound of each tick would 
be audible in the office, and the manager or person in charge 
would be able to hear how the air was going in, Mr. Peace's 
instrument, however, was far simpler becaase he proposed to 
have it hiffig in the shaft by means of a cord and to have a 
connector brooght into the office where it would always be 
within sight. 

Mr. SuETsuEST said that the apparatus would do very 
well as long as they had the same temperature in the shaft 
and the same dryness, but where they had a changing 
atmosphere the tin plate would be some days covered with 
moisture, which would give greater velocity through the 
greater weight, while on other days it would be very dry. 

The Chaibmak said Mr. Smethurst's objection would 
apply only to that part of the appu«tns which was hung ia 
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tile sliaft. Tlie more delicate part was intended to be in tlia 
office. 

Hr. Smethdrst: Then there would be need of a good 
length of wire, and the friction from that would be very 
great. That also would be liable to alteration from ohangea 
of the atmosphere. 

The Chaikham : Perhaps the arguments you use are 
potent, but the fact that the instrument has been before the 
public for a quarter of a century and yet has not come into 
use is the best answer, that it has not met a public want. 
Still it is an anemometer, and it is a factor that may guide 
some one, perhaps, in making a better. The inventor, Mr. 
Peace, was one of our oldest members, and a Tery aotive one. 



DISCUSSION ON Mft. SMETHURST'S PAPER ON 

"EXPLOSIVES USED IN MINING," 

Read at the February Meeting of the Society. 



In introducing the subject for discussion, 

The Chairman said : Apropos of this subject, I may say 
that a very important opinion has been given by the 
Attorney- Oeneral and the Solicitor-Ceneral with regard to 
the construction of a part of the 8th General Bnle of the 
Coal Mines Act. 

A case having recently been submitted for the opinion of 
the law officers of the Crown as to the interpretation of the 
requirement in section 61 (8 f 2 (b)) of the " Coal Mines 
Regulation Act, 1872, making it obligatory on the persone 
ordinarily employed in the mine to be out of the mine when 
gunpowder is used, under the oirounLstances specified in the 
rule, the Attorney and Solicitor-General have given it as 
their opinion that the terms " persons ordinarily employed 
in the mine " in section 51 (8 f 2) (b) would include tlie 
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number of shots were fired without any flame. Sparks were 
eeen, but these, we felt conrinoed, were from the fuse 
employed. 

Mr. SuBTHUBST : Several times, wheu'usiug powder in the 
pit, with the water cartridges, we thought we did not see 
flame— only a sort of incandescent matter coming from the 
hole ; but the question was, would it fire the gas ? I went 
into experiments on the surface to try if it would, and 
I found in almost every oase (tliere were only about two 
exceptions) that the powder fired the gas. And in every 
oase in water, where they have been trying it, and their 
^tem of trying it, has been certainly better than mine, for 
they had the water cartridge put in the floor and over it a 
cubical wooden frame, covered with canvas, and filled witli 
an explosive mixture — in every case, or almost every case, 
upon the cartridge being discharged, the gas was ignited, 
and sot only has the gas been ignited, but they tried a piece 
of cotton saturated with benzoline, which likewise was set 
fire to. There is no doubt, however, of the success of 
dynamite fired by elfectricity, with a detonation. The water 
cartridge will add somewhat to the cost. 

Mr. Penman said that he gathered from Mr. Smetburst 
that the coadusion he had arrived at was that by using 
water cartridges combined with dynamite the danger of an 
explosion was lessened ; but that the making of larger holes 
and the extra tamping would cost more money. Perhaps he 
had forgotten the fact that " under increased condiHona of 
safety" they might have a larger number of men in the 
mine; if the Act was to be construed according to the law 
officers of the Crown, and only those actually engaged in 
the operation of blasting were to be in the mine at the 
time of blasting, that would be a very serious point. 

The Chaikhan : That in a fiery mine where the issue of 
gas is onffioient to show in the lamps. It does not apply to 
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moderately fiery mines. The enforcement of tlie rule will 
undoubtedly lessen the number of lives lost in explosions. 
In some districts tbey have been having from 20 to upwards 
of 100 persons in a mine where blasting operations have been 
conducted at night, and they have been contending that they 
were within the law, although many of the men were not 
there for the purpose of blasting. Anyone resisting the law 
now will have to fight it. The practice for the future must 
be uniform. 



GEOLOaiCAL NOTES, AND SPECIMENS OBTAINED 

FROM THE MONTON DRAINAGE WORKS, 

NEAB PATRICROFT.' 

By C. E. Db Rance, AssocInst.C.E., F.G.S., and 
J. B. Squire, AssocInst.C.E. 



Ht. Db Rance said: The communication I am about 
to bring before you is necessarily, to a great extent, 
matter of detail ; I therefore, only wish to read such of the 
facts and figures as may be found necessary. The drainage- 
works, which are the subject of this communication, are at 
Monton Green, near Fatricroft. Mr. Squire, the contractor, 
and joint author of this paper (who is present), determined 
to accurately note and sketch the various phenomena met 
with, and to collect and label every specimen as he found 
it. The result of this has been the two sections now 
exhibited. The upper section r^resents the Rocky Lane 
TuNMEL, with eleven shafts sunk from the surface and a length 
of open cutting at the N.E. end, nearly the whole of that 

*The Uap8 and E^Hona, in illmtration of tlus Paper, are depositod in the 
SooistT'a libiaiy, for reference. 
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section being in Uie Xew Bed Sandstone. The other section, 
the Slack Lame Tunnel, is in a more easterly direction, 
with eleven shafts also, and an intermediate length of open 
catting, and is entirely in the Upper Coal Measures — the 
measures lying about the Worsley 4ft. coal. Mr. Squire 
collected specimens which filled three boxes, which he kindly 
sent to the Jermyn Street Museum, giving the officials there, 
the first choice of the fossils and rock specimens. Some chosen 
were of considerable interest ; but, at the same time, I have 
taken good care that you hare on the table a representative 
collection of the specimens which he met with. 

The important system of north-north-westerly faults 
which range across the Lancashire coal-fields, are too well 
known, from the labours of Messrs. Binney, Dickinson, and 
Hull, M require any general description ; their important 
economic influence in separating the district into definite 
coal-belts, and their influence on the flow of underground 
water in the coal measures is well understood. 

The district which is the subject of the following notes, is 
situated between two faults of this system, both with easterly 
downthrows, and at the edge of the coal-fleld at Monton, 
near Patricroft, 

The eastern, or Irwell Valley Fault, can be traced for 
25 miles, from the banks of the Ribble, between Samelsbury 
and Baldersteoe, to the Irwell at Hulme ; it crosses the 
trough of Lower Coal Measures at Fenniscowles, west of 
Blackburn, and throws up the extensive tract of Eindescout 
Grit, forming the hills of Anglezark Moor and Kiviugton, 
lying west of the upper reservoirs of the Liverpool and 
Bolton water supplies. East of Halliwell it throws the 
Q^imister Series on the west against the Bolton 4 feet and 
10 feet coal seams ; following the valley of the Croal to 
Famworth, it throws the Arley-mine measures against the 
Worsley 4 feet mine measures, the throw of the fault being 
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hero equal to tbe whtde tiiiokness of tlie Middle Goal 
Measoras. 

From Kearsley to FendletOD, by CKfton and Pendlebuiy, 
the eaaterly downthrow, has been the meaoB of preserving 
from demolition the triangular tract of Xew Red Sandstone 
lying between Salford, Bingley, and Cheetham Hill, the 
base of the red rocks being thrown back 5 miles to the north, 
by the horizontal displacement of the fault. 

The western, or Worsky Fault, can be traced in the 
Worsley 4 feet mine measures to Moaton, where it throws in 
the upper part of the Pebble Beds of the New Red Sandstone 
against Coal Measures, lying probably about 300 yards above 
the Worsley 4 feet coal, overlaid by Permian Saodstoae, 
underlying parts with limestone bands. The strike of the 
Permians does not precisely correspond to that of the under- 
lying Coal Measures ; different horizons of the latter are 
overlaid by the Permians. 

The Pebble Beds are well seen in the cutting of the Patn- 
croft and Clifton Junction RaOway between Slack Lane and 
Quaker Bridge. The sandstone is current-bedded in long 
swe^s, and the pebbles of quartz are present, but the sand- 
stone has not the hardness usually present in this sub- 
division, but the grains of sand are coarse and sub-angular, 
and differ from what one of us has termed the "millet seed 
grain," characteristic of the Lower and Upper mottled Sand- 
stones. The latter is seen in the well-known sections at Ecclee 
Station, where the soft bright-red sandstone dips S. 15 E. 
at 5 degrees. At Monton Qreen a third fault occors, hence- 
forth spoken of as the Mont&n Fault. It is represented ou 
the Geological Survey Map as commencing west of Swinton 
and ranging south, through Hazlehurst Green, by Worsley 
Workhouse, south of which its course is drawn as doubtful, 
but is represented as crossing Monton Green, and terminat- 
ing in the Worsley Fault. 
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The exoavatioiu made by the drainage works prove the 
Monton Jirott to fall into the Woraley Fault at a point 
farther north than repreaented on the map. 

Both faults have an easterly downthrow, and the fault 
ranging from Monton, south through Eccles, may be regarded 
as a combination of the two. 

The Rocky Lane section ia 2057 feet in length, it was 
oommenoed 13th January, 1880, and completed 21st Feb- 
ruary, 1881 ; the meaeores proved, measured in the direction 
of the full dip, is 1800 feet ; it commences at Monton 
Chreen, at the junction of Slack Lane and Bocky Lane, 
and proceeds in a north-east direction to the Folly Brook. 
The following details were measured in the tunnels and 
shafts during the progress of the work. Commeuotng at 
Monton Gbeen: Shajt JVb. 1. — 116 feet from Junction; 
surface, 101 '77 above Ordnance Datum ; and 31 feet deq» 
shows 4 feet of soft loamy clay and 6 feet of marl upper 
coal measures, of the overlying grey shales, with occasional 
bands of Sutton limestone, 3 or 4 inches thick. The 
shales ccmtain SpAenopteris, Peoopteria, and AsterqphyUiies. 
Mr. Etheridge, F.G.S., who has kindly examined them, 
states they are not in a sufficiently good state of preserva- 
tion for specific determination. 

Between the first and second shaft the Worsley FbuU 
was crossed at right angles to the heading, and a large 
quantity of water occurred in it. The fissure of ihe 
fault was filled with two materials, — the first, soft red marl, 
occurring in a trough 6^ feet wide, and containing boulders 
from the Yolcanic Series of the Lake District, the whole 
evidently derived from the Glacial Drift alone, — the next, a 
belt, 8 feet wide, of white bleached New Red Sandstone, 
against the north side ; on the face of the fault rest yellow 
Triassic Sandstones, which are dipping towards the fault. 
The grain of the white band corresponds to the yellow, and 
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alteration of oolonr is due to peroolation of water along the 
face of the fault. 

The fault encountered between Shafts So. 1 and 3 acted 
ae a perfectly puddled barrier to the lower or more southern 
workings, for whilst the headings out of No. 1 Shaft in the 
coal-measure shale were dry and dusty, great difficulty was 
experienced in sinking No. 2 Shaft, from the great 
quantity of water met with ; this increased to such an 
extent that when the headings were driven about two 
yards in each direction, the shaft was abandoned until the 
water could be tapped by the up-hill heading from No. 1 
Shaft, when the water rose quickly in the abandoned shaft to 
within 17 feet of the surface of the ground, and maintained 
that level until the fault was reached. The same difficidty 
was experienced in all the remaining shafts in Rocky Lane 
in a smaller degree, until No. 9 Shaft was gained, when it 
never rose above the roof of the heading, and gradually died 
out half way along the open cutting. The direction of this 
fault, from where it crossed the workings, could be distinctly 
traced across the grass in the adjoining park upon the 
early dewy mornings. 

Among the sandstone, the most compact and difficult to 
work was the grey sandstone with pebbles of pure quarts, 
between Nos. 3 and 3 Shaft, and the most easy and loose 
was the coarse-grained brown, dark red, and green, near to 
Nos. 2, 8, 9, and 10 Shaft; the sandstone grains increased 
in coarsness from Monton Green North-eastwards, up to 
these latter shafts, and then remained about the same, with 
the exception of the fine grained dark red already named at 
No. 11 Shaft, and some of the mottled sandstones in and 
near to the open cutting. 

Shq^ JVo. 2.— 352 feet from Junction ; Surface 104-40, 
above the Ordnance Datum line, is 33 feet deep, consiBting of 
Boulder Olay of a stiff consistence and brown colour, 4 feet, 
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TOoting in 1 foot of yellov Band, iorming the oa{^iii^ of 
the yellow sandstones dipping towards the fault. These 
reach a thickness of about 34 feet, and contain, to the sonth 
of the shaft No. 3, a pocket of grey foller's-earth. Under- 
lying them are grey sandstones, with ooeasional pebbles, 
20 feet in thickness, traversed by two small faults or string 
courses, the first hades with the dip is 3 inches in width, 
with water ; the second hades at 80", and is six inches wide, 
and gave out a strong spring of water ; both faults haded 
south, and were filled with greenish sand. 

Skaji No. 3.— At 396 feet; Surface 11030 feet above 
Ordnance Datum; depth 3810, sectirai, ashes 3 feet; 
stiff red clay 2 feet; yellow sand 1 foot; red sandstones 
with inBrl-partinga 11 feet; hard red sandBtone 11 feet, 
resting on yellow sandstone, changing laterally on -the 
dip, into tiie grey-sandstone already described. The section 
shows the alteration of coloar from red to grey and yellow, 
to be accidental and local, due to different degrees of 
oxidation of the included iron. 

North of No. 3 shaft, the yellow sandstone reaches 14 
feet, and contains in the middle, a bed 18 inuhes thick, of 
quartz pebbles, some of large size. Under the yellow-beds 
is a hard oherty grey-sandstone 18 inches, resting on yellow 
sandstone, both of which are cut off by an east and west 
joint, or fault, hading north, throwing up yellow beds, the 
fissure of this fault, is coated with oxide of iron, in blistered 
manunillated surfaces. Six feet northwards, occurs another 
parallel fault, also an upthrow to the north. 

The yellow sandstone on the downcast side of this fault, 
contained quartz pebbles, as did the brown sandstone on the 
upcast,' which was full of water, and about 7 feet thick, 
resting on red sandstone of the Pebble Beds, which continue 
to the end of the section. Between the fault just described 
and Shaft No. 4, four joints with fissures filled with ahale 
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traverse the sandstone, water flowing from the jimotaon of 
the brown and red heda, north of the most northerly 
joint. 

Shaft No. ^—Distance 528 feet; surface level 115-73 
feet; depth, 42'80 feet; section ashes, 2'0 feet; stiff brown 
clay, 3i feet ; red shale, 6 inches ; red sandstone, 6^ feet ; 
yellow sandstone, 4 inches ; red sandstone, 18 inches ; red shale 
and clay, 4 inches ; red sandstone with joint leading north, 
13^ feet ; red ruddle, 4 inches ; red sandstone with yellow 
patches, 8^ feet; brown eandstone, 1 foot. This is the 
bed met with in the tunnel, and the overlying and the 
equivalent of the brown and yellow beds occurring there. 

Between Shafts 4 and 6 occurs 6 feet of red sandstone, 
with a band of quartz pebbles in the middle, then 6 feet of 
red sandstone with a yellow band of 1 foot, with a water- 
current at the base. 

Shaft 2{o. 5. — Distance 662 feet from Monton Qreea; 
surface level 120-38 feet; depth, 48-60 feet After 6 feet of 
clay covering shows a succession of small layers of red, 
yellow, and brown sandstone, to a depth of 18 feet when 
llie red sandstone is reached, and at the bottom is the 
water bearing bed just mentioned, which is overlaid by 
a triangular mass of brown quartz pebbles. 

Between Shafts 5 and 6, under the red beds of 'So. 6, 
is a dark brown bed with mica, the top of it is soft, 
and often yellow, and contains a vein of water. It is 
cut off by a fault. On the upcast side of this fault 
are the 41 feet of red sandstone found in No. 6 Shaft ; 
below the bed, with marl partings and pebbles, is a 
water-run. 

Shaft No. e.— Distance 802 feet; surface level, 123-95 feet; 
depth, 49'40 feet, consisting of 7 feet of brown boulder clay, 
the remainder of red sandstone, with occasional pebbles and 
patches of yellow sandstone. 



jbyGoogIc 



202 

ITorthward of I^o. 6 Shaft, the strata are arranged in 
an aaticlinal arch, the axis of which ranges W.N.W. ; they 
consiet of dark red sandstone resting on lighter beds, 13 feet 
in thickness. The northern dip of the arch is cut off hy a 
small E. and "W. faolt hading south, throwing up soft red 
beds about 4 feet ; to the north the normal dip is 
immediately resumed, yellow soft beds, with much water 
resting on compact red beds. 

Shaft No. 7.— Distance 985 feet; surface level, 126-50 feet; 
depth, 60*93 feet ; soft brown and grey clay, 2J feet ; stiff 
brown clay, 1 foot ; blue clay with boulders, 3 feet ; stiff 
brown clay, 6 inches. The surface of the rock is very hard, 
and the dip forms an angle with it ; in the planes of current 
bedding are beds of quartz-pebbles. The sandstone at the 
bottom is much broken, and intersected with joints and beds 
of yellow sandstone ; the joints in the red sandstone are filled 
with clay, those in the brown sandstone underlying it are 
filled with brown sand and water. A Joint of four-inches, 
filled with blackish brown material and water, limits the 
brown sandstone to the south, and introduces red to the 
north. 

8hq/i iVo. S.— Distance, 1,112 feet; surface level, 125-80 
feet; depth, 4955 feet. Section 7 feet of brown Boulder Clay, 
and the remainder of red sandstone, with an intersecting 
bed of yellow sandstone fifteen inches thick, half way down, 
covered with red ruddle in large fiakes, nine inches thick, 
which to the north is disposed in a synclinal curve, in which 
lies a laticular mass of coarse grained dark green sandstone, 
and under it red and soft yellow sandstone ; the latter 
contains springs of water. 

Northwards, the normal dip resumes, and lenticular 
masses, come in the direction of the dip, of quartz-shingle, 
and of sandstones with green spots. 
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8h<^ No. d.— DistaQoe 1252 feet, surboe level 126-90 feet, 
depth 44'90. SeotioQ browa clay 5 feet, reoting on red aand- 
stone, witli patohes of yellor, resting on pale green saDdstone 
with yellow apots, 2 feet thick. Under is 10 feet of dark- 
red, coaree-giaiued sandBtone, with nodules of brown iron- 
stone and ruddle, of large size, resting on yellov at brown 
beds. The colour of the latter, is out off by a joint hading 
north. 

Shaft No. i(J.— Distance 1396 feet ; surface levd 121-50 
feet; depth 39'70 feet. The surfaoe of this rook is worn into 
a galley or channel, filled with red and yellow marl, and 
debrU of sandstone. Beneath are red-beds with yellow 
patches ; under them occur 8 feet of coarse grained brown 
sandstone, resting on very compact^ dark brown, micaceous 
sandstone, 5 feet. Then occur red smdstones, alternating 
with pale green beds, traversed by yellowish thread- 
like markings ; red sandstone, with brown [and black- 
coated quartz pebbles, sandstone intersected by joints, 
and containing patches of red marl of various shapes, 
overlying, a bed deeply stained with pencil-shaped iron 
markings. 

ah^ No. ii.— Distance, 1612 feet ; surface level, 113-68 
feet; depth, 29-68 feet. The drift has thinned out. Dark 
red sandstone, with seams of yellow, and deep purple pencil 
markings, 3 feet ; ydlow sandstone, 1 foot ; coarse red 
sandstone 16^ feet, with a seam of water, hading with the 
dip ; bright yellow sandstone, 1 foot ; fine ground red sand- 
stone, 10 feet ; to the north, strata are apparently br(^en, 
by an upcast fault, bringing up very dark red sand- 
stone. 

These beds may be correlated with tiie Lower Mottled 
Sandstone; they resemble beds of that age discovered in the 
Bootle well boring near Liverpool, beds in a railway cutting 
near Preaoot, and beds resting on the Coal Measures in the 
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Winwiok Ixning noiiti of Warrington, already described by 
one of as.* 

Open Cutting. — In tbe (^Km section, coarse-grained sand- 
stcoie, alternating with shales and beds of quartz pebbles, 
overlie exceedingly ourrent-bedded and jointed sandstone, 
the joints being filled with day, extending from 1759 feet 
to 2022 feet, where the sandstone surface nins ont 
of the section, dipping quickly towards the Folly 
Brook ; the surface level descends from I07'10 feet 
above the Ordnance Datum to 99*00 feet. The rock- 
surface is overlaid by marsh ground to a depth of 5 
feet at the southern end, while further north, 2 feet of 
old soil and decayed vegetation intervenes. At the 
level of 100 feet, on the southern side of Folly Brook, 
the surface of the rock descends beneath this level, and 
between it, and the old vegetable- soil, occurs in descending 
order, — soft bine clay 2 feet, grey loamy sand thinning out 
southwards 2 feet ; coarse green sand with large boulders of 
granite, greenstone, and other erratics from the Lake Dis- 
trict, clay and glacial detritus, blocks of sandstone, thick- 
ening towards the valley, 4 feet. 

Slack Lane Tunnel, commenced Ilth Januaiy, 1890, 
completed SSth August, 1880, between the Monton Green 
Junction and Eccles Bead, east of Western Ckiods Railway 
to Clifton Junction, is a distance of 1,523 feet, in a south- 
east direction ; the measures observed in the cuttings dipped 
to this point of the compass at 7", but the true dip is more 
southerly at a higher angle. From the Monton Green 
Junction to the No. 1 Shaft are stif grey shales without 
water. 

8h^ No. i.— Distance, 106 feet. Surface level, 99-97 

' Farther notM on TriudcBotiiigi,iiMrWaTTmgtoii,Tnna. Man. GtooL 

8oc, 1S80. 
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feet above Ordnauce Datum; depth, 29 feet 6 inohes. 
Section — loamy clay, 3 feet ; fltifE brown clay, 18 incbes ; 
thin blue shale, 8 inohee ; ooal-baas, 6 inches ; grey fireclay, 
17 inches ; calcareous cong;lomerate, 2 feet in the shaft, 
thickening south-eastwarda. 

Shi^ No. S. — Distance from Monton Green Junction, 
270 feet ; eurfaoe level, 99-31. SecaoD— loamy clay, 3 feet ; 
stiff brown clay, 18 inches ; grey shale with coal measure 
ferae (in which Neuropteris is plentiful), 22 feet ; and a 
thin coal seam, 8 inches, met with in the after shaft of 
No, 1. 

Shaft No. S. — ■Distance from junction, 412 feet ; surface 
level, 99-28 feet above O.D. ; depth, 27-17 feet ; stiff brown 
day, 6 feet ; yeUow marl, 16 feet 9 inohes. Hard cream- 
coloured sandstone passing downwards into grey flags. 

Shaft No. 4- — Distance from junction, 561 feet ; surface, 
100-37 feet ; depth, 27-50 feet. Section— stiff brown clay, 
12 feet (boulder day) ; soft grey fireclay, 18 inches ; stiff 
grey shale. 

8h(^ No. 5. — Distance from junction, 716 feet ; surface 
leval, 101-24 feet; depth, 27-57 feet. Section— stiff brown 
day (boulder day), 12 feet ; yellow marl, 4 feet ; fireclay, 3 
feet 6 inches ; coal, 6 inches ; soft grey fireclay, containing 
calamUea. 

Shaft No. 6. — Distance from junction, 859 feet; surface, 
101-89 feet ; depth, 27-49 feet. Section— stiff brown clay 
(boulder clay), 9 feet ; black marl (worked-up fireclay), 8 
feet ; grey shale (with sandstone partings 3 inches thick), 2 
feet ; bluish shale, 2 feet ; " Sutton limestone," 2 feet. 

8h^ No. 7.— Distance, 1,020 feet ; surface levd, 101 05 
feet; depth, 25-83 feet. Section o, brown clay, 7 feet (Boulder 
Clay); h, bed probably re-arranged, red marl, 3 ft. 6 in.; 
red shale, 3 ft. 6 in. ; red mottled grit stone (e), 1 ft. 6in.; 
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in all, 8 feet 6 inclies ; d, Sutton limestone, 1 foot ; grey 
fla^j sandstone, 16 inoksB, and stiff grey shale, on wliioh 
the saadstone rests on an apparently eroded surface. 
Liasaic ammonites occurred in the drift, resting on the 
actual face of the rock, derived probably from Yorkshire. 

8ht0 No. 8. — Distance from junction, 1,146 feet ; surface 
level, 98-22 feet ; depth, 23-24 feet. Section— Re-arranged 
beds, mixture of sandstone, and ironstone nodules, 8 feet ; 
soft red sandstone, 6 feet. (Coal measures) and pink coloured 
shale, in horizontal layers, resting against an upward wedge 
of purple marl, which filled the headings. 

Shaft No. 9.— Distance, 1,277 feet ; surface level, 9616 
feet ; depth, 18-50 feet. Section — «oft brown (boulder) clay, 
14 inches ; purple marl, 2 fee» ; red and yellow marl, 2 feet ; 
black, finely laminated shale, 3 inches ; yellow marl, 6 inches ; 
black, lumpy shale, 2 inches ; soft brown ironstone, 6 inches ; 
black, marly clay, 2 inches ; grey and red marl, 3 feet 
6 inches ; hard, lumpy ironstone, 6 inches, with yellow, 
serrated under-crust; yellow marl, 6 inches; limestone, 
locally called " Sutton Limestone," 1 foot 6 inches, over- 
lying — in the heading to the westward — 3 feet of dark 
brown shale, containing small hollow boulders. 

8h<in No. lO.—Disbmce, 1,323 feet ; surface level, 94-30 
feet; depth, 1840 feet. Section — soft brown (boulder) 
day, 2 feet 4 inches ; purple marl, 10 feet 6 inches, over- 
lying shale, with small flat boulders. 

Open Cutting. — Commenced^ at 1410 and continued to 
1470 feet, the surface levels being 95-10 and 95-80 feet 
respectively above Ordnance Datum, and the depth 
averaging 18 feet ; the section shews a bed of yellow sand, 
close to the surface at the west end, about 3 feet thick, 
running down to 2 feet thick at the east end, where it is 
covered with alternate layers of red and brown clay, about 
4 feet deep, running out in a surface wedge half-way alongf 
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ika oatlang ; beaeatli tlus bed of yelloT oand, for « parallel 
depth of 2 or 3 feet, are a iiamber of thin layers of Tariona 
coloured sands, marls, and saadstones, terminating in a tluok 
bed of very bard green and red mottled gritstone. 

Shajf No. 77.— Distance, 1,623 feet; Burface lerel, 
96-28 feet; depth, 18-28 feet. Section — Coarse sand, 
12 inches ; soft, brown clay, 3 feet 3 inches ; red clay, 
21 inches ; red marl, yellow clay, and white sandstones, in 
alternate layers, 5 feet 3 inches ; and the rook described in 
die open catting — except that here Hie red colour pre- 
dominates — and a good deal of water occurs in the beds and 
joints. 

Between shafts 4 and 5, two seams of coal, each 8 inches 
thick and 3 inches apart, traversed the heading for a length 
of 20 yards, dipping S.S.W. abont 10°. 

Betwe^i shafts 6 and 7 there is a bed of compact fire-clay, 
five feet thick, passed through, which reboonded to the 
workmen's tools almost like india-rubber ; in the shales 
overlying this bed, SUgmaree and other fossils were found. 

In the eastward heading from No. 10 shaft, and 
approaching near to the open catting, a number of lai^ 
glaciated boulders were found, in a sort of channd oourse, 
embedded in the purple shale, and actually lying underneath 
the rock, dipping aoath at about 15°. 



The Ch&iuian, referring to the statement in the paper 
that the line of the fault had been traced by the colliers by 
the rankness of the grass, said that that was nothing new in 
the colliery districts. 

Mr. Dk Ra.ncb : No, we find it so on the Gfeologioal 
Surrey — brushy ground indicating springs often gives the 
due to a line of fault. 
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The Chairmak said that, independeatly^ of the water 
which might be kept back by faults — and no doubt it often 
was so — it had been observed by many old people in Lanca- 
shire and elsewhere that over the lines of great faults there 
was frequently a slight difference in the temperature ; and 
by the dew point early on a summer's morning many ot the 
principal faults in Lancashire have been traced out before 
they were discovered underneath the drift. 

Mr. De Range said it would be an interesting thing if 
some one would take the dew point and temperature of the 
ground over faults, to ascertain through what vertical amount 
of supervening drift, the effect of difference of tempera- 
ture in undei^^und faults could m^w itself felt. If some 
members of this Society were each to take up a district it 
might very soon be done. 

Mr. Squire gave some details in regard to the sections 
exhibited, and to the position in which some of the speci- 
mens were found." 

The Chairman said it was desirable that engineers and 
contractors should make notes of sections. A quarter 
of a century ago in the Institute of Civil Engineera it 
was suggested that they should make it one of the groonde 
of entry into the Society that young engineers had noted 
the sections of railway cuttings. 

Mr. DeRance said at the museum in Jermyn- street 
several hundred sections were preserved in pigeon-holes. 
They were plotted between the years 1840 and 1850 ; they 
chiefly represented railway cuttings through the West of 
England and Midland Counties. They were made, he 
believed, in connection with the Board of Trade. They 
were handed to Sir Henry de la Beche, the Director at that 

■ The coUDctioQ eihibited has ainoe been accepted by Profesaor Boyd 
Dawkinn, F.fi.9., for the Owens College Gaological Mngeum.— C. E. E. 
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time of the Gfeological Surrey, for tlie use of liis staff : since 
then they had been entombed in a large press, and there 
they were covered with dust, and but few people knew of 
their existence. He (Mr. DeRance) wanted to know some- 
thing about a railway cutting near Connah's Quay, and 
found a most carefully prepared and coloured section, drawn 
to scale, in that press. The exact circumstances under which 
these sections were made he did not know, but they were of 
official origin. He imagined that the Board of Trade 
ordered the work to be done, that it was carried to a certain 
point, and then abandoned. 
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TRAIfSlACTlONS 



MANCHESTER GEOLOGICAL aOCIETT. 



Sksiov 1881-82. 



ANNUAL MEETING. 



The Annual Hbbtihq of the Hembers of the Sodety 
was held on Tuesday, the 25th day of October, in the 
Literary and Fhilosophioal Society's Kooms, G«orge Street, 
Manoheatei ; 

Joseph Dickinson, Esq., F.Q.B., Vice-President, 
in the Chsir. 
Mr. Arthnr S. Pennington, Solicitor, Wood Street, Bolton; 
Mr. J. B. Squire, A.Iiist.O.E., "Worston House, Duming 
Road, Liverpool; Mr. Wm. Wandleas, Colliery Manager, 
(Westhoughton Goal and Oaonel Co., Limited), Westhough- 
ton, near Bolton, were elected ordinary members of the 
Society. 

The Hon. Secretary annonnoed that the following Books have 
been Teceived sinoe the last Meeting. 

Aoddanta in Coal Mines ; Fint Beport from the Select Oommittee on, 
witli Minutes ot Kvidence, fto., IBM. — Rvm Jalm Thomai Betl, Stq. 
Oansdiaa Institate, Toronto ; Pioceedinge, Put U., Vol. I, New Beriea. — 
Avm tlu Imtilutt. Chester Society of Natural Sdeooe : *""""' Beport, 
1880-81.— Avm M« SoeMy. Edinhiu^ Oeologiool Sooiety : Tnutsaotiona, 
Put I., Vol. lV.—Rvm tin Saeitiy. Edinbargh 6070! Fhj'rical Societj : 

18 
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SIS 

nMsatiagi, SwriBB im-SO.— Am a« SwMy. Ep^ng FoRWt ud 
Ooniity of Am NatmaUila' KeU Club ; TraoMotioiu, Fart IT. (lit 
Put, ToL n.}— Asa tit CM. YomH Bpooge SjoioIm from the TJppei 
Clulk, by O. ]. Hinds, F.O.S. — Avm tib Anther. OeologiDBl Migfuins: 
Nn. S06-I09.— ArnUMrf. Inttitntim (rf Ucchanioal Enginean: Pro- 
o««dingB, No. 3, ISSl.— A«M M« ImtitnU. Iron and Steel liulntnta: 
Jonial, No. 1, ISSl^— Am lAi TiutOult. I«edi PhOosophioal and Liteniy 
SdobIt: A"""*! Bepcnt, 1880-81 — Avm lil« Soeitijf. Leicester IJterarf 
and FhiloBophiial Society : TVannctuuu, I^rt 7 ; Sesdone, Joae, ISSO-flfii 
Beport, 1880-81,— Ann tAt Boatty. liTerpool Qeological Society: 
noceeding, Faita 3, ToL IT. — Fram Ikt Soaitty. London Oeolo^oal 
Sodaty: Qnftitoriy Jomnal, No. 147— A«« titt Soeitty. London Geo- 
logiata' Anooiatkai : FioceadingB, No 2, ToL Vli. — Avm U* A—oeiatiim. 
Midland InititQte of Mining Engineen: TranaaDtiimB, Fart IV., ToL 
Tn.— Aim tht ItiUituU. Hinin^ Inititate of Bootland; Tianaaotioni, 
Paria IT.-VI., ToL IH.— Aunt tht ItutUitit, North rfjEngland Inalihite 
of Hi'^^'^g fcwH Miw^tiMiiin«.T TEnjinrtaw i ■ Trwmotionji, Pait IT., Tol. XXX. — 
Avm tXt Lulitntt. Oajwi Society, London: Frooeedinga, Fazta 192-95, 
ToL 28; Tola. 29-31; and Farts 212.16, ToL 32— AvnlA««i>nt(y. Boyal 
ScMdety of Nev South Wales, Sidney : Joomal and FroceedingB, ToL XXT., 
1880— AoM U« Saaitg. Sootb Wales Institute of Engineera : Fiocesdingi, 
No. 6, ToL Xn.— Avm tin Oomni. Wanrickslure NatnisUats' end 
ArcbaeoloKiata' Field dob: Frooeedinga, 1S80— Aom tht Club. Fam- 
fJtUlt : TaiiODS I^pen by U. A. Bntot. Avm tht Author. Famphlatt : 
Split and other Bonldera (Faper read beforo Lirerpool Society), by 
Obstles Bicketta, U.D., F.O.S. Beport (Qnarterly) of the Mining Snr- 
veyora and BegistrorB, Tiotoria, January to March, 1S81 — Avm tht Sot/al 
Benety, Nne Boath Wall*. la Sooi6tA TaudoiM dee Bcienoes Natnrelles : 
Bulletin, S° B., ToL XTH., Ne. SC— Avm tht Betitty. Dentahen Oedo- 
gischen OeseUsohaft : Zeitaohiift, Heft n.. Band XXXin. — Avm lit 
Socitty. Halle V- VereinB fiir Erdkonde: MittheOnngeD, ISSl— Avm IM 
Satiety. Bio de Jancdzo, Moa^i NadomJ : ArdhiToa, Tola. U. and m.— 
Avm the CuattU. Bt. Feteralmrg, L'AcadSmie Implrial dee Sdmoes: 
Himoiis, TII° Sens, No. 1-7, Tome XXTDI.; Bolletim FsuilleB, 1-17, 
Tome XTIL~Aom tht Amdtmu. Bapport de Miadon, Far. MM. A. 
Pemolet et L'Agnillon, a la CommisaioD Ohargfie de I'Btade des Moyana 
proprea a prSTemr les Explosiona de OriBOn dam les Hooillirea en Belgiqna, 
en Anglatsrre, et en Allemagne, ISSI. Rtrchatd, 
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^e B^wrt of the Ooimoil and tihe TreoBiirer's 
Bheet were read by Mr. J. S. Martin, Hon. Secretary. 

EEPORT OF THE COTTWCIL FOR 1880-81. 

Boring the Session just oonolnded, the Society hu satifl- 
foctorily maintained its positicm in all respects. The papers 
which have been brought forward were of interest and value, 
and were discussed in many casea at considerable length, 
and with evident interest. The meetings have been well 
attended, and a lively appreciation has been generally 
shown as to the work of the Society. The nomber of 
members has increased. The assistance of the members is 
leqoested both as to the introduction of suitaUe persons 
for election, and with a view of providing papers to be read 
and discussed. 

The number of members on the register at present is as 
follows, viz. : — 18 honorary, 8 life, and 166 ordinary, as 
compared with 18 honorary, 10 life, and 160 ordinary, last 
year. 

The following have been the changes : — 





Keaigna- 


Deaa. 


Defoolter. 


TOTil. 


New 
Hemben. 


Life 


8 


2 

1 


1 


2 
5 




Ordinary 


U 



The income of the Society has, with due regard to 
ecomomy, been sufficient to pay current expenses ; and the 
balance in the Treasurer's hands has been increased from 
£19 15a. lid., to £71 7s. 6d. The outstanding lisbilitieB 
are, as usual at this period, small. 

The Council deem it desirable to r^nind members that 
considerable work is thrown npon the Hon. Secretaries by 
die ddays in payment of subscriptions. In acoordanoe vitii 
the Rules of the Society all subscriptions are due in adnmee 
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(HI the first of October in each year. It ia mth regret that 
ihe Conncdl liaa found it necessary to strike off one name 
from the list of meonbers, in consequence of neglect to pay 
snbeoriptions. 

Two meetings during the Session were held at Wigaa ; 
one was only formally held in ooneeqoence of a request 
from the local authorities, who deemed it nndeairable that a 
foil meeting should he held, owing to the disturbed state of 
the district throagh an extensive strike of oolliers at that 
time. The experiment has been bo far successful that it is 
proposed to again meet there daring the ensuing Session. 

Your President having kindly invited a party of the 
members to visit him at his shooting box, at Barton, in 
Westmoreland, a par^ of the members, numbering 19, 
availed themselves of the invitation, and spent a most 
agreeable day. Their host had made such admirable 
arrangements for their reoeptioD, that th^ were enabled 
to get over a considerable part of the country after being 
entertained at luncheon. Unfortunately his programme 
was somewhat interfered with hy the weather, which pre- 
vented the neighbourhood of Auderley Hall being seen to 
advantage ; but the party were most courteously and 
hospitably received at the Hall by the Countess of Bective, 
and were enabled to admire the fine specimens of plants, 
etc., contained in the beautifully arranged conservatory. 

The Library has continued to receive many valuable 
additions through exchange with other Societies, presenta- 
tions and purchase. The list of which will be found 
appended. 

It is with feeLLngs of sorrow that the Council refers to the 
loss whioh the Society has sustained through the death of one 
of its oldest members. Sir Philip de Malpas Ghvy-Egerton, 
who for many years took an active interest in the work of Qie 
Society ; and of Mr. Eli Walsh aiao many years a member. 
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In 'FoLLOwiBB JB A Lisi 01 PiPXBS Ajrs CounnaoAnoTB vinoH 

H&TI BMSS BBOCaHI SXIORB THE OxSIKAXT MxXUyOfl 

smise THi fisflsioii. 



1880. 
Novembor. 



1881. 
Januaiy. 



Febroaiy. 



DicliiiLBon, Joseph, E.Q.S., " DiscoTeiy of Back 

Salt at Freesal, Lauoashlre." 
Woodward, H. A., G. ft M.E., " On Tempeiatnre of 

Strata, &o." 
Wild, Qeorge, " On Uarine Posail Shells at Ashton 

HoBB Colliery SinkingH, near Aehton-onder-Lyne." 
Watta, William, F.G.8., "On Artio Peat Bog," near 

Oldham. 



Tonge, James, F.O.S., " On Blasting 
Water in the Bore-holes." 



Hineswith 
Hacnah, James, " On Blasting with Water." 



Kin fthwij G. H., 
Bocks." 

Boot, John Thomas, C. &U.E., " Sections of Col- 
lieries, in the Uidland Coal Field." 



MJt.I.A., "On Iron Uasked 



f W. J. GWmBhaw, P.Q.S., and Herbert 
Phillips' Paper, " On the Long Wall System of 
Working Coal." 
Smethnrrt, William, F.Q.S., " Exploaiyes used in 
Mioing." 

Embleton'a Sing for Testing Safety Lamps. 
Siscossion " On Uarine Posnls at A^ton Himb " 

(see November). 
Hall, Henry, "A Beply to reoent Artioles on 

CoUieiy EzplosionB which have appeared in the 

pages of tike IttntiMHtA Omturj/." 
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April. Diacoinon contuined on yf. 3. OrimBhaw, F.G.8., 

and Herbert Fhillipa* Paper, "On the Loi^ 
Wall System of Woridng Goal." 
Black, W. J., F.B.O.S.E., P.0.8.Ed., " On Extinct; 
Yolcanoes of AoTei^e, Ftanoe." 

Hay. Stimip, ICark, F.O.S., " On the Glacial Geology of 

the district of Llandndno, irith eapedal reference 
to the Boulder GUya." 

June. DicldnMn, Joseph, F.G.S., " On Antomatic Be- 

oorder fbr Ventilatiiig Fana and Water Ganges 
at Mines." 

Erans, Walter, "Description of Peace's Anemo- 
meter." 

De Bance, C.E., F.G.S., A^soc.Inst.C.E., and J. B. 
Squire, Assoc. Inst. C.E., "On Geological Notes 
and Specimens obtained from the Uonton 
Drainage Works, neax Patricroft. 

DiBdudcm. 
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Alteration <if Day t^f Meeting. 

The Hon. Sscrbtast stated that a oiroular had been sent 
to Ae members inTiting their opinion upon a saggested 
alteration in the day of meeting, from the laat to the firtt 
Taesday in each month. About thirty replies had been 
reoeired, not one of which vas averse to the alteration. 
The only question seemed to be whether the hour of meeting 
might not be changed to a later hour. 

On the motion of Mr. Tongs, seconded by Mr. Wood- 
WABD, it was unanimously resolTod that in future the 
Society's meetings should be held on the first Tuesday in 
each month. 

Names for Election to he notified on Circulars. 
Mr. E. Leader "Williams suggested the desirableness of 
having the names of proposed new members printed upon 
the circulars oonvening the monthly meetings, according to 
the practice in other societies. — The suggestion was approved 
of by several gentlemen, and was referred to the Oounoil for 
consideration. 

Alteration in Name of Society. 

Mr. ToNGB suggested the addition of the words " And 
Mining Institute " to the name of the Society. 

The Chairman said that the rules defined the Society's 
objects to be two, namely, (Geology and Mining. No doubt 
its main strength was amongst its mining members, 
rather than among the pure geologists. The Society's 
name was adopted in the first instance as being concise, 
and he doubted the advisability of altering it now. 
Under any ciroumHtances, it would require notice to be 
given. 

Mr. Clego Litbset said he thought it would be a pity to 
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alter the time-honoured name of tlie Society, a name with 
which he had been familiar all his life. 

Mr. Leader Willuxb was afraid it might he taken for 
a sign of weakness — trying to make the Society look 
younger than it was. 

The ohair having been vacated by Mr. Dickinson, it was 
taken by the new President (Mr. Qilroy) who thanked the 
members for having conferred upon him the honour of the 
Presideiicy of that important Society. He was afraid the 
duties of the office would be inadequately perfonned, but he 
promised to do his best, and could only express a hope that 
the session they had before them would be a suooesafnl one. 
Among the subjects to be discussed there were some which 
he considered of paramount importance, namely, those 
dealing with coal mining, and particularly with the use or 
non-use of explosives. It was well for mining engineers, 
partioiilarly the younger ones, to turn their attention to that 
subject, and see if something could not be invented 1^ 
which the danger at present arising from the use of explo- 
BJres in mines might be avoided. 

On the motion of the Fbssident, the thanks of the 
meeting were voted to the late President (Sir 17. £ay-Shut- 
tleworth) and the other retiring officers of the Society, and 
the business of the meeting was concluded. 



In reply to Ur. Stirrup, th& Hon. Secretary Btat«d that the 
large balance in the Treaanrer's hands as compared with the 
balance of the previous year aroBO from the increased nomber ot 
sabecribing membeis. The balance from income as against expea- 
ditare in the previoas Session was abont the same as it now is, 
bnt an adverse balance had to be cleared off dnrii^ the two or 
three previoas Sessions, as wiU be seen by reference to the balance 
BheetB. This prevented the improved state of the Sode^'e 
flnanoea being so noticeable as at present. 
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Tlra Beport and Balaoee Sheet wste Mnisda«d atirfftoturj', 
ansnimoiulj adopted, and oidered to be prhited. 

The following noblemen and {centleinen were nnanimoiuly 
elected aa Offloon and Members of the Coonoil for the auning 
year; — 

Pnaideni : 
OBOBOK GHaoT, M-butOX. 

Vioa-Pnsidtnfs! 

BiSHT How. The EABL OP BRADFOBS. 
O. a FBBEDAT BUTH, M.A., t.QS. 
WILLIAM BBTHAK. 
W. W. B. HDLTON. 

Ex-Offoh Presl<fMt8: 

JAMES HETWOOD, F.R.B. JOHN ATTSXS. 

O. W. OBMEBOD, F.G.B. ' JOHN KNOWU8, MJiutam 

E. W. BiSSST, F.B.8. I THOMAS KKOWLES, MJ. 

JOSEPH DI0KIN80N, F.&^. j W. BOYD DAWBJNS, F.EJ. 
ANDREW KN0WLB8. E. OLIFFOED BMTTH, F.Q.8. 

G. 0. GBEENWELL, F.Q.a ' JOHN E. F0B6BS, F.G.S. 
Rioar Hon. Tbi EABL OF OKAWFOBD AND BALOABBBa 
am nOHTHBD J. KAT-8UUITIAW0BTH, Bun 

HBNBT MEBE OBMEBOD, F.G.a 

Seor»tari«8: 
JOSEPH a HABTIN, F.Oa I 70HIT K FOBBHB, WJ^tA 

Other Muttbtn of the Oounoi/i 
JAMES ATHEBTON. MASgBLL W. FEAOEt F.G^ 

G. 0. QBEENWELL, Jam. J. F. SEDDON. 

W. J. GHIM8HAW, F.G.8. W. SMETHTJBST, F.GA 

OHABLEB HABDWIOE. MASK SnEBtTF, F.G.a 

JOHN L. HEDLET. GEOEGB WILD. 

CLBoo LrnesET. h. a. wdodwabd. 

AmMora: 
edwabd Fn^KmoTOir. | toax ;h<kkwoo&, Jvn. 
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HEW OB.DTSABY KEMBETtfl. 



Aubrey, Bicliard CharleB. 
Siown, 'WiUiaDi Spoakmau. 
Bry ham, WQliam, Junr. 
OoodaH, Joba. 
Grimshaw, H. Stott. 
Hodgekiw, John. 
Jeffcook, Charles Edward. 



Pariah, Arthnr 'Woodbyne. 

School of Hinea, Columbia 
College. The Preaidont (for 
the time being) of the 

"ffatta, ynUiaa, F.Q.&. 

WilliamB, E. Leader, U.Iiiat. 
C.E. 



LIFB HBMBEE8 DECEASED. 



Sir Philip de Ualpaa Grey-Egerton, Bart., M.P. 

Eli Walah, 



MEUBEB DECEASED. 



Job, Deiry. 
HEHBEBS BESIONED, fto. 



Beewicke, 'Wimam 
dmliflb, P. 0-. 



Qerrard, Lord of Brynn. 
Whipp, Thomas 
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PAST PRESIDENTS OF THE SOdETT. 



Ttaal 




1888-9-40 


EgBrton, !Bie Bt. Hon. ErandH, M.P. 


1841-2-3 




1843-4-6 


Egerton, Sir Philip de Malpas Otey-, Bart, ILF, 


1846-6-7 


Modey, Sir Oswald, Bart. 


1847-8-9 


ThiokneMe, Balph, M.P., Wignn. 


1849-60-1 


Heprood, Jamea, U.F., F.B.8. 


1851-2-3 


Black, Jamea, M.D., F.G.S. 


1863-4-6 


Oimerod, G. W., M.A., F.G.8. 


1856-6-7 


Egerton, Sir Philip de Kalpas Grey-, Bart., P.O.S. 


1857-8-9 


Binney, E. W., F.E.8., F.G.S. 


1869-60-1 


Kay-Shuitleworth, Sir J. P., Bart., M.P. 


1161-2-3 


DioUnsoD, Joseph, F.G.S. 


1863-4-6 


EhotIbs, Andrew. 


1866-6-7 


Bianey, E. W., F.E.8., F.G.S. 


1867-8-9 


Greenwell, G. C, F.G.S. 


1869-70-1 


Aitken, John, F.G.S. 


1871-2-3 


Knowles, John, M.Inrt.C.E. 


1873-4 


Knowlea, Thomas, M.P. 


1874-6 


Dawkina, Profeaaor W. Boyd, F.E.S., F.G.S. 


1876-6 


Smith, E. Clifford, F.G.S. 


1876-T 


Dawkina, Professor W. Boyd, F.E.8., F.G.S. 


1877-8 


Diokinson, Joseph, F.G.S. 


1876-9 


Forbes, John E., F.G.S. 


1879-80 


Lindsay, Lord, F.E.8. 


1880-81 


Kay-Shnttleworth, Sir U^tred J., Bart. 
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LIST OF MEMBERS. 

1S81. 



The Namw of Hononir Hemboa an printed in Jtoftn. 
* Memban who hsY* eompoimded for tha Annnil Subooription. 



Adameon, Danid, F.G.8., The Tawen, Didsbnry. 
Agawok, Altmntitr, Cambridge, MoBaachiuetts, IT.B.A. 
Aitken, John, Clifton Villas, Urmston. Pait-Pr«iidmt. 
Airandale, John Thomaa, Bradfoid Colliei;, Uanohester. 
Artlinr, David, Baxenden CoUieries, near Aooringbin. 
Askwortb, EdTard, Stagg Hills, WateiAxit, near HanohesteT 
Ashworth, James, Uapperley CoUieiy, West Hallaro, Derby 
Ashvorth, Thomas, 32, St. Ann's Street, Uanohester. 
Atberton, James, 16, Aoresfleld, Bolton. Member ofCmmeil. 
Afkinson, Samnel C, Stand Lone Colliery, Badoliffe. 
Atkinson, W. K., H.U. Inepeotor of Hines, ShinoIfFe Hall, 

Durham. 
Aubrey, Sichaid Charles, Stondish, near Wigan. 



1, J. B., Mining Engineer, Boohdale, 

Barnes, B. J., Birley CoUieries, near Sheffield. 

Barrett, W. 8., New Hall, 41, Old Hall Street, liyetpool. 

Barton, Bichard, jnn., Westleigh Lodge, Leigh, near Ifan- 
Chester. 

Baxter, Henry, Tyldealey Colliery, Tyldealey. 

Bazley, Sir Thomas, Bart., Eyfbrd Park, Stov-on-the-'Wold, 
Olouoestorshire. 

Beswick, James, Little Holton, near Bolton. 

Binney, E. W., F.E.8., F.G.8., 5S, Peter Street, Manches- 
ter. pMt'PrendetU. 

Bolton, H. H., Neiroharch, near Hanchester. 

B<dton, H. H., jnnr., Newohnroh, near Manchester. 

Boot, John Thomas, The Orohaids, Hooknall, near Mans- 
field. 
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Biadfoid, The Bight Hon. the Earl of, Weston Park, near 

ShifnaL Viee-Pretid^ttt. 
BrocklehoiBt, Thomas, Dean, Bolton. 
Broeeh, Urnett Vartdm, 124, Bue Terre Neuve, BnuseUs. 
Bromley, Thomas, 57, Bank Top, BAdcliffe. 
Bnmgniart, Charlei, Unseiim d'Hiatoire Natuielle, 57, Bse 

Cavier, FoiiB. 
Brooks, Thomas, Cravshaw Hall, Eavtenatall. 
Brown, ITm., Speakman, Fear Tree House, Tyldealey. 
Bryham, 'William, Inoe Hall, Wigaa. riee-Pratidma. 
Bryham, Wm., jun., Songlaa Bank Colliery, Wigaa. 
*BncoIeach, His Qraoe the Duke of, Whitehall Osidens, 

London, 8. W. 
Bunia, Thomaa, Flask Lane Colliery, Westleig^, Leigh, 

near Uanchester. 
BmroTH, Ahraham, Atherton Collieries, near Vanohester. 
BorrowB, John S., Atherton CoIlierieB, near Manohestev. 
Byrom, W. A., F.O.S., 31, King Street, Wigan. 

Carter, James, I, OranyiUe Terrace, Blackburn. 
Clayton, Abel, 11, Chapel Walks, Itfanchester. 
Cooke, Charlea, MostonXolliery, Failswoith. 
*Conlthart, John Boss, F.E.S.Lit., F.S.A.Seot., Croft 

House, Ashton-nnder-Xyne. 
Cowbum, Henry, West Leigh, near Uaoohester. 
Crawford and Baloarres, The Bight Hon. the Earl o^ 

Haigh Hall, Wigan. Fait-Prt*i<Uni. 
Crompton, William, Inoe near Wigan. 
Cross, John, 77, Bing Street, Manchester. 
Ciowther, Samuel, Bradford Estate Office, Bolton. 

Darbishire, E. D., BJl., F.G.S., 26, George Street, Mwi- 

ohester. 
Dawkins, Professor W. Boyd, M.A., F.E.8., The Owens 

College, Manchester. Pait-I^»tidmt. 
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J>e Emet, (7. ^., P.G.8., GeologicalSarTey, JermynStroet, 

London, 8.W. 
•Derby, The Bight Hon. th« Earl of, Enowsler. 
Dickinson, Joseph, F.O.S., H.U. Inspector ot Minea, Soath 

Bank, Pendleton. Fatt-Pretidmt. 
Dixon, Charles "William, 19, £ing Street, Wigan. 
Drinnan, Bichard, Outwood Colliery, near Uancbeeter. 
Duncan, Dr., Tyldetdey. 

Edmondson, Thomas, Cliviger Collieries, near Bnmley. 
Egerton, The Hon! Algernon, Woraley Hall, near Uaa- 

chest^. 
Ellesmere, The Bt. Hon. the Earl o^ Wordey. 
EmbUton, T. W., The Cedars, Methley, Leeds. 
EnmihlUn, The RigU Eon. the Earl of, F.B.8., Florence 

Court, Fermanagh. 
ETans, Walter, Longsi^t, Oldham. 

Fairclough, William, Leigh, near Kanohester. 
Fairley, Joseph Smith, 136, HaE^isson Street, Liverpool. 
Farrar, James, 12, Uarket Street, Bury. 
Fletcher, Herbert, The Hollinfl, Bolton. 
Fletcher, Balph, jun., Atheiton CoUieriea, ncaxUancheeter. 
Fletcher, Thomas, Hanlgb, Bolton. 

Forbes, John Edward, F.Gf.S., 46, Hyde Bead, Manchester. 
pMl-iyMident, and Son. Seoretary. 

Gtarforth, W. E., Colliery Offices, Normanton. 

6eihie, Areh3>ald, Ll.D., F.B.S., Geokgical Survey Office, 



Gilroy, Oeoiga, U.InBt.C.E., Hindley Hall, Wigan. 

Goodall, John, Birley CoUieties, near Sheffield. 
Greener, "W. J., Femberton Colliery, Wigan. 
OreenweU, G. C, F.G.S., 8, Prior Terrace, Tynemouth. 
Patt-Freiii«nt. 
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Greenwell, G. C, jnn., Fo^iktoin, near Stockport. Mmi»r 

of Qymuil. 
Qieenirood, John, jobt., A^iiton Hos8 Colliery, Andenduv, 

Ibnchester. Son, Auditor. 
Giegson, Edward, 11, Chapel Street, Freeton. 
Grimke, Tlieodore Drayton, mdtledgeliarst, Aahton-iii- 

Uakerfleld. 
Orimahav, H. Stott, Stand Lane Colliery, Badoliffe. 
OnmBhaw, W. J., F.Q.S., Springfield Hoose, Stand, White- 

fteld, near ICancheBter. Jbmber of Council. 
Omsdy, H. T., Baddiffe. 
Grundy, Joseph, Kadcliffe. 
Quibal, ThMphiU, ProfesBeor d'E^loitation des Minee, 

Uons, Belgium. 

Hall, John, Baldenrtone, 'Walmeisley. 

Hall, Bobert, Hope Foundry, Bury. 

Handsley, Bobert, Bnmley Colliery Offices, Burnley. 

Harbottle, W. H., OireU CoDiery, near Wigan. 

Hardwiok, C, 72, Talbot Street, Uose Side, Uancheater. 

Mmier of Council. 
Hargreaves, John, Winkfaill, near Leek, Staffordshire. 
SoKtiiu, B. W., F.G.8., Liverpool. 
SMBltthaw, Sir John, Knight, T.B.S., 33, Great George 

Street, 'Westminster, S.W. 
Saydtn, F. V., State Geologist, Washington, T.S.A. 
Hedley, John L., H.M. Inspector of Mines, FlookeTsbrook, 

Chester. Member of Couneil. 
Hetherington, Joseph, 22, Booth Street, Uancheeter. 
Hewlett, W. H., "Wigan Coal and Iron Co., \Kgan. 
Heys, James, Westleigh, Leigh, neat Uanchester. 
•Heywood, James, F.B.S., F.G.S., 26, Kensington Palace 

Gardens, London, W. Patt-IYMidmt. 
Heywood, Oliver, Claremont, Fendleton. 
Higson, John, F.G.S., 18, Booth Street, Hanchester. 
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Hodgekiw, Joho, Bovnall Oraen CoUieiy, AsbtoD, near 

Wigan. 
Eolden, Cbu-IeB H., UaTdseley Stieet, Solton. 
Holding, 'William, CtobbsU Colliery, near Kottinghom. 
HoUingwoith, George H., V.Q.S., Hollinwood, Hanohesta^. 
Howell, John, Astley, near Hanohester. 
Bull, Profftor Edward, U.A., F.B.S., S, Baglaa Boad, 

Dublin. 
Hnlton, W. W. B., Holton Piirk, near Bolton. ViM- 

Pretidmt. 

Jackson, Chorlea G., Chamber Colliery Ofloes, Hollinirood, 

Uanchester. 
JaokBon, J., 0, Wood Stroet, Bolton. 
JaiAeon, Lewis, Bocber Collieiy, ABbton-onder-Lyne. 
JacksoD, "William, Bower Colliery, Hollinwood, Uanoheater. 
Jeffcock, Cbarles Ed^rord, Higb Sweia, Sheffield. 
Jobling, John, Baroroft Hall, CliTiger, Bnznley. 
Johnson, Isaiab, Unity Brook Colliery, Eeardey. 
•Joule, J. F., IX.D., F.B.B., 12, Waidle Bead, Sale. 

Kennedy, Uatthew, firinsop Hall CollierieB, "Wigan. 
SimAan, 6. S., U.B.I.A., Ovoca, Ireland. 
Enowlee, Andrew, High Bank, Pendlehury. Patt-Prttiimi. 
£nowleB, John, Weatwood, Pendlehury. Patt-I\'eiident. 
KnowloH, Lees, West wood, Pendlehury. 
Knowles, Thomas, M.P., DamhaU Hall, Winsford, Cfheshire. 
Patt-Preiidmi. 

Lancaster, John, P.G.S., fiilton Grange, Bughy. 

Livesey, Clegg, "Woodley, Stockport. Memher of CotmoH. 

liiTeeey, Thomas, Bradford Colliery, Uanchester. 

Lougbotham, Jonathan, Norley Colliery, Wigan. 

Lord, James, Hill House, Bochdsle. 

Lnpton, Arnold, P.G.S., Crossgates, near Leods. 

Lynde, J. G., P.G.S., Gore Street, Greenheya, Uanoheeter. 



jbyGoogIc 



lUdon Bwonel, ftidgnratw VOIm, Stookport. 

Ifartin, Jowph 8., F.O.S., H.M. Juspoetar U Uinea, Puk 

Villu, Prestwioh. Sen. Sttritary. 
Helliiig, William, Hank Lane OoUieiy, WesUdgh, Ledgh, 

nsBF Uanolieater. 
Uoore, Alfred, C.E., 9, Clarenoe Street, Uancliester. 
Mortom ChariM, The Orange, Bouthport. 
Mortott, O. H., F.Q.S., 122, London Hood, livqipool, 
Ifall, Siiaon, Newbold, BoolidalB. 
Nelson, William, Leigli, neat Manoliester. 
Nntt^ Tkoaaa, CoUwc; Bnireyw. Bniy. 
Orvurod, €f. W., H.A., F.G.S., Wooiwaj, Teignmonth. 
Onnerod, H. H., P.O.S., 6, CSwenee 8ti«e*, Kancheator. 

Hon. TrMnrtr. 
Owm, Prafuiof Riehard, D.O.L., T.&.&., &«., Bontb 

EsBc^ngfaHt Kataral Histoiy MoBeom, IiOikIbb. 
Park, JameB, Fern Hill, Buy. 

Parish, Arthiir Woodbyne, Clowes Bonse, ffigber Broach- 
ton, Uaochester. 
Pan, Thqiqas, Westleigh, Ifeigh, near lUaaoheBter. 
Peace, George, Uontoa Qiove, EcQlea. 
Peace, Ifaekell W., P.G.S., Wigan. iSmibtr of ComeS. 
PenmsD, J- Hugh, 2, Clarence Buildings, Booth Street, 

Hanoheater. 
PEjimingtion, Booke, P.G.S., 20, Hawdsle<f Streot, Boltett. 
Perrin, J. Beewiok, H.B.C.S.E.i P.L.S., I^eigh, near 

Mancheeter. 
Flullips, Hsrbert, IKgby CoSieriss, neay ITottiBghaai. 
lioknp, Peter, P.G.S., Towneley Cofliery, Bnmley. 
Pietnp, Peter Wright, Dnnkenhalgh CdUieriefl, Chflieh, 

near Acoi&igton. 
PiUdngton, Alfred, CSifbHi Collieries> near Hanohester. 
Filkington, Charlee, Aehton and Edge Gfeen, ColKerisfl, 
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KlldngtoB, Edmzd, Clifton CoUiariei, near ICaacheater. 

Bm, Avditor. 
FUoe, W. E., Hoddleaton CoUloiM, Barwen. 
Plant, John, V,Q.B., Bojal Hnsenm, Peel Park, Balfbtd. 

Badcliffe, Jamee, Astley Deep Pit, Snkinfleld. 

Banuay, Frqfutor A. C, LL.D., 7.B.8., fto., 16, CromveU 

Creaoent, Soath Eennogton, S.W, 
Kdyard, John, Walkden, Bolton. 
Bobins, Oeorge, Aahton, near Nevton-Ie-Willoin. 
*Sahofield, Chriebopher Jamea, WhaUe; TiUa, Whalley 

Bange, Hanchester. 
Bchool of Miiiefl, Colombia College, Nev York. The 

Proeident (for the time being) of the. (To be Sddreased 

to Uesara. Afher and Co., Bedford Street, Strand, 

Londim). 
Seddon, J. P., Great Harwood Collieriei, Aocrington. 

Mtmber of CoMtMiI. 
Selby, Atherton, Mining Eagineer, Leigh. 
Settle, Uiles, Snow HlU, Daroy Lever, near Bolton. 
Shnttlewortb, Sir U^tred J, Eay-, Bart., Qawtliorpfl 

Hall, Bomley . Pait-PrMtdmt. 
Sixsmith, John, Syndale Hall Colliery, Chequerben}., Bolton. 
Smetlinrst, William, F.G.8., Chtrewood Hall Collieiy, 

Afihton, near Wigan. Msmhtr nf Council. 
*8mith, B. Clifford, P.a.S., Parkfleld, SwintoU, near 

Hanchester. PMt-Pr»*i4mU. 
Smith, G. P., M.A., F.G.8., GroTehnrst, Tnnbridge Wella. 

ViM-Pr»*idmt. 
Sopwith, Arthur, P.G.S., Cannock Chaae Collieries, Walaall, 
Spec^man, John, The "Walmaleys, Leigh, near Uanchestw. 
Bpenoe, Peter, P.C.S., Erlington Honse, Seymour Qrove, 

Old Trafford. 
Statter, Thomas, Stand Hall, Bury. 
St^dien% James Heuy, Lejgl^ near M aaolmter. 
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Stiirup, Hark, F.G.8., 6, Stanley Terrace, Stamford Street, 
Old Tra&oid, HaDoheeter. Mmb»r of Couneil. 

Teale, 'WiUiam E., Fern Bank, Wondey. 

Tomlmeon, Thomas, 3, Bichmond Terrace, Whitehall, 

London, 8.W. 
Tonge, James, F.G.8., Woodbine House, 'WeBtlioughtoii, 

near Bolton. 
Topping, Walter, Ashton, near Wigan. 
•Trafford, Sir Humphrey de, Bart., Trafford Park, Man- 



Unsworth, John, Scot Lane Collieries, near Wigan. 
UnBworth. Richard, Mesne Lea Colliery, Woraley. 

Waddington, Henry, Boraley CoUieries, Bnrnley. 
Waddington, John, Bnmley Collieries, Bnrnley. 
Wadham, Edward, Millwood, Dalton-iu-Pamcsa. 
Walehaw, John, Astley and Tyldeeley Collieries, Tyldesley. 
Warbnrton, William, High Lune, near Stoc^ort. 
Watts, Wm., F.G.S., Piethome, Rochdale. 
Wells, Samuel B., 130, Bradford Street, Hatdgh, Bolton. 
West, T. E., 66, Wemeth Hall Eoad, Oldhain. 
Wheeler, Harold Geoige, Mount Terrace, Manchester Road, 

Bury, Lancashire. 
Williams, E. Leader, M.Inst.C.E., Queen's Chamhere, John 

Dalton Street, Manchester. 
Wild, George, Bardsley Colliery, Ashton-nnder-Lyne. 

Member of Counoil. 
Wild, Joseph, 3, Stoneclough Road, Eearsley, near Bolton. 
Winstanley, Robert, 32, St. Ann's Street. 
Woodward, H. A., Clifton, near Manchester. Mtmber »f 

Counoii. 



1877 TatcB, T. M., Anderton Hall Colliery, Blackrod, Chorley. 
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PRESENTATIONS TO THE LIBRARY, 1880-81. 

Biile;, Hugh, M.F. — Reports of the Innpectora of Uinei, I8B0. 
Special Report on the Feny graig Explonon, by Messrs. Wales 
and Wright. 
,y „ Biaca Explosion, 1880, and minutee of 

the Coroner'B Inquest. 
„ Joint, on the Coal Field in which Risca Colliery 

is situated, by M eeera. Dickinson, Walee, and 
Cadman. H-tm S. S^lty. Etq. 
Bel&st. — Natural Hiotory and Philosophical Society. PiOH3eedii]gs 

for Sessions 1878-9, 1879-80. From tfu Sodtty. 
Boot, John T. — ^First Report of Select Committee on Accidents in 

Uines, 1864. 
Cambridge UniTorsity. — Report of the Uueenms and Lecture 

Rooms Syndicate. For 1880. 
ComwalL — Transactions of the Royal Geologioal Society of. Parts 

I., II., m. Vol. X. From tht Society. 
Cornwall and Devon. — Reports and Proceedings of the Uinere' 

Association. 
Cornwall. — Royal Institntion of— Jonntal. No. 23. 1881. 

JhoM tie Council. 
Dublin. — Royal Dublin Society ; 

Transactions. Vol. I. Parts 1-12. 
„ IL „ 1-2. 



„ n. „ 1-6. 

JFi-om the Society. 
Dublin. — Royal Geological Society, — Transactions. Part 8. 

Tol. T. , New Series. From the Society. 
Edinburgh Cteologioal Society. — TrBn.saotions. Tol. IV., Part 1. 

Ihm the Society. 
Edinburgh Royal Phyaloal Society. — ^Froceedinga Session 1879-80. 

I^om the Sooiity. 
Edinburgh Royal Society. — Proceedings. Tol. X. Nos. 105-7. 

1897-80. J^Vom the Society. 



jbyGoogIc 



Epping Foreet snd Coimty of Esaex IfatnrsliBtB' Field Club. 

TransactionB 1, 2, and a. Vol.1. Part 4 {orPart 1, ToLH.) 

Rulea, Ac. J-^om tht CkA. 
(Hasgo* KatuMl Hiatory Society. — Proeeedinga. Vol. IV., Part 2. 

1879-80. H-m tit Soetetf, 
H«ath, T.—J'iimphlet—Oreaweil Carea. 
Hinde, Q. J., F.&.S.— On Fosml Sponge B|uciile8 &oin the TTpper 

Holl, E., E.G-B.—Aff^AM—" Subsidence of Onmnd in the 

Salt Diatrict ot Oheshire in 1881. 
InBtitation of Uechanioal Engineers. — Proceedings. Nob. 3 and 4, 

ISSO, and Nos, 1 and 2, 1881. Library Catahigae, 1881. 

livm the Cotmeil. 
Iron and Steel Institate.— Journal. No. 2, 1880, and Ko. 1, 1S81. 

lh>m th» CoutwH. 
Einahan, G. H. — PimpAM— Papers read before the Boyal Iriih 

Academy. 
Leeds Qeolog^oal Aasociation. — PaatphlU — Opening Addieaa of 6th 



Leeda. — Yorkahire Geological and Polyteohnio Sodety. Vol. VlL 

Part 2. New Beriea. li-om the Seciety. 
Leioeater Literary and Philoaophioal Society. — TransactionB. 

Part 7. 1860 to 1865 ; and Report tor 1880-81. Hw» 

the Couneil. 
Lirerpool Geologioal Society. — Proeeedinga. Parta 2 and 8. 

VoL IV. n-om the Society. 
London Geological Society. — Quarterly JonmaL Nos. 144-147; 

Abatracta of Proeeedinga for tbe Beaaion 1880-Sl ; Hvm 
- the Soeietj/. 

Catalogue of the Library. From the Society. 
London Geologista' ABSodation.— Proceedings. Nos. S and 0. 

Vol. VI. 1879-80. Nos. 1 and 2. Vol. VH. 1880-81. 

B^om the Cotmeil. 
London. — &(^al Inatitntion of Great Britain. Proceedings. No. 72. 

Part 3. Vol. IX. SSrom the Couneil. 
Iiondon. — Boyal Society. Proceedings. Vds. 28-31, and 

Parts 212-216, Vol. XXXn. IVon the Soeiety. 
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Manchester. — Literary and Philosc^hical SooietT. Hemoin. 

ToL TI. 3id Soriea. (Vol. XXVI. old). Tnuuaotioiia. 

Vols. XVI.-XIX. Ihm the Soeitty. 
Uanoheeter. — Pield Ifatarallsta' and Archsdiogiita' Society. 

FioceedingB and Beport for 1380. From ih» Saeuty. 
Hanchester 8oienti£o Studente' Association. — Catalogue of the 

Library. li-om th» Coundl. 
Midland Institate of Engineers. — Transactions. Parts 51-54. 

Vol. VU. li-om the Counc^. 
Mining Institnte of Scotland. — TransactionB. Farts 6-11. Vol. 11. 

1880-81. Forts 1.6. Vol. III. 1880-81. Fi-om the CotmcS. 
KoTth of England Institnte of Engineers. — Transactiims. Fart 5. 

Vol. XTS. Parts 1-4. Vol. XXX. Ihm tht Comeil. 
Oxfoid TTnlTersity. — Catalogue of "Rooki added to the Badoliffe 

Library in 1880. Per Dr. H. M. Ackland, Libmrian. 
Soatb WaleB Institats of Engineers. — Proceedings. Parts 3-6. 

Vol. Xn. 1881. FVom the ImtituU. 
Soutb Staffordsbire and East Worcestershire Institnte of Mining 

Engineers. — TransactiaaB. Vol. IV. New Series, fi'om 

th» Cotmeil. 
The Owens College Calendar. Session 1680-81. H-om tht Council. 
'Casket, W. A. E., ¥.Q.S.— PampMtt. On Post Tertiary of 

ComwaU. 
Warwit^sliire NatnralistB^ and Arolueologists' field Clnb. — 

Proceedings. 1880. Ihm the Clul. 
Watford Natural History Society and Hertfordshire Eield Clat.— 

Proceedings. Vol. IT. Parts - . FSrom the Cottneil. 
Wigan Free Library. — Catalogue of Works on Mining, Hetallorgy, 

and Mann&otures. 1881. Rom the Committee. 
AinrTriL Kefobts, pfitor thb Cokmitteks. 
Chester Society of Natural History. 1880-Bl. 
Chester Society of Natural Science. 1880-81. 
Devon and Exeter Free Library. 1B80-8I. 
Dundee Free Library. 1879-80. 

Leeds niilosophioal and Literary Society. 1879-80, and 1880-81. 
Liverpool Free Library. 1879-BO. 
8al£>rd UoBeum, labraries, and Forks. 1879-60. 
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Agawit, AleTtadgr. — Unseam of CompantiTe Zoology, Cambridge, 
V,SA. 

Anniul Bepoit of Uie Cimtor. 1879-80. 
BoUetm. ToL TI. S(m. 8-11. 
ToL Vin. Nob. 1-4. 
Colvin, Hon. Yerpknck (St^eriiiteiident, N.T. Btate Adirondack 
Geolt^cal Sorvey). — 8rd to 7th Annnul Beportfi on the 
Pn^ireaB of IJie Snrrey. 
Hayden, F. T. — U.S. Qeologioal and Geographical Survey of the 
Bocky Uoantain B^on. — ^Beport (vith Atlas) on the Geology 
of ttie Ejgh Plateana of Utah (J. W. f oweU in charge). 

U.S. Geological and Geographical Survey of the 

Territories. 
U.S. Gecdogical Sorrey of iba Tenitories. So. 4, 
VoL T. ; and Ho. 1, Yd. YI. 
IfiBDeUaneooB Pablioations. — ^No. 12. — ^Histoiy of North American 



Smithsonian IJutitotiioi, U.S.A. — Annnnl Beport for 1879. .FVmi 

tie LutituU. 
Traneaotionfi of the American Xutitate of Uining Engineere. 

YoL Yin. ICay, 1879, to Febniary, 1680. From tht 

Cmmeil. 
Wbichell, N. H.— The Gteologiral and Natnral History Survey of 

ItinaesotB. AmLoal Beporii for 1879. 



Selwyn, A. B. C, F.G.S.— Beport of Geolo^oal Survey of Canada 

fbi 1878-79. (mth Uaps). 
Toronto.~-The Canadian Institnte. — ^Prooeedinge, Part II. Yol I. 

Nev Series. Avmn the CouiuiL 
AusraAiu. 
Uineral Statistics of ^ctoria for 1880. 
Quarterly Beports of the Mining Surveyors and BegistiarB. 

Yiotoria. Jnly, 1880, and to end of March, 1881. 
Bep<Ht of the Chief Inspector of Mnee, '^ctoria, fi>r 1879. 
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Beport. — Of Fn^resB of ilte Oeologioal Surrey of '^otoria. 
Tola. n.-TI. rrom Thomaa Couohmim, Secretary for Mines 

and Water Supply. 
Boyed Society of New South "Wales: 

Jonmal and Proceedings. Tols. XIII., 1879; and XI7., 188D. 

BeportB (vith AtUs for 1879) of the Department of Mines 
for 1679-80. Sydney. 

Beport of the Tmstees of the Free Library for 1880-61. Sydney. 

.f>vin the Soeiety. 

ToiiBieir, 
Acadgmie Imp&iaL de St. P^teiBbonrg. M^moiieB. Til' SMe. 

Nob. 2-14, Tome XXVII., .and Noa. 1-7, Tome XXVni, 

Bulletin. No. 5, Tome XXV. Noa. 1-3, Tome XXVI. 

No8. 1-7, Tome XVU. From tht Aoadimu. 
Deutsche GedogiBohe QesellBchaft. Zeitschrift. Heften 3 and 4, 

Band XXXII. HefUm 1 and 2, Band XXXIU. /Vmn tht 

Soeifty. 
NatnrfoTscbenden Qeaellscbaft z^ Leipzig BitzungBberichte. Parts 

1 and 2. 1880. From the Council. 
NaturwissenBohaftlichcn Gesellachaft Isis in Dresden, — Sitzungs- 

berichte. Parts 1-12, 1880. From the Soeiety. 
Bio de Janeiro. — Museu Naciooal Arcbivos. Vols. II. and III. 

fh>m the Cotmeil. 
SooietA Toscaua da Scienze Natorali. Pisa Memorie. VoL IV. 

Paao. 2°. /hm tht Society. 
Sooi6t6 Boyale Malaoologiqne de Belgiqne : 

Annales. Tome XII. (IP?" S4rie Tome U.) 1877. 

Proces — ^Verbanx des Seances. January to September, 1880. 
Janoary to March, 1661. Fi'om the Society. 
SociStS Vaodois des Sciences Natnrelles. Lausanne. Bulletin. 

Nos. 64 and 8S, XVII. 1661. li-om the Saeicty. 
Soci^ G4ologiqne du Nord. Lille. Annales. Tome VIL 

1879-60. Fi-om the Soetety. 
Yaa den Brook Ernst. — ^Uemoire aur lea Fb^nomenes D' Alteration 

des Depots Superficiels. F^om the Author. 
Verein filr Eidkunde zu Halle a/e. Mittbeilungen. Tfir 1860 

and 1881. From the Society. 
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BOOK PTJRCHA81D 1BY9-80. 
Coal and Coal Mining. "Weales Seriee. By W. Vf. Smythe. 
Geological MagaziDe. Nos. 197-209. 1881. 
Oeologioal Iteoord. 1877. 

BaI<BOiitogTq>l)ical Society. Monograph. Yol. XXXT. 
Beporta on the Seaham Colliery Explosion. 1880. 
Beporta by French CommisaionerB on the means taken 

England, and Cermany, for the prevention of Ezph 

Coal Mines. 1881. 
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TTniversity Library. 
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ChttUrfieli Institute of MiningEngineers,ftc. (in bonndvols.) 
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WigoK Free Library. 

Mining School, 
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IhauUt Free Library and Mtisenm. 

SdirAwgh AdTocates' Library. 
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Boyal Society. 
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SamiUon Mining Institnte of Scotland. 
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Boyal Geological Society of Ireland. 

TiM^ College Library. 
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. , , , Public libiwy of Tlotoiia. 

BgJmtg Free Fablic Llbiwy. 

Bc^ Society of N. B. Wales. 
JITmmiA JoIuL UAckenzie, F.G.B. 

T.— Caxai*^ Aim Ukitkd Sxitbs. . 
Mtntnai ae<Jog;ical Survey of Canada (A. &. C. Mwjrt, 

F.G.S., "Director). 
IC'Gin College (Principal, J. W. Dawson, F.G.8.) 

Rnmto Canadian Inatitnte. 

AUaitf, U.S. T^planck Golvin. 

BottoH, W-S. . . . .Free Lilnrarv. 

Cbfaniw, 17:5. . .Ohio, Oeographical Sorrey of (Dr. J. 8. Neff- 
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Suton, CCiS. .... American Institute of Uining Engineers. 
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NetBhrnem, U.S. . .Professor O. C. Marsh, F.G.S. 
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SgrUn Geological Society of Germany. 

CateutU Geological Surrey of India. 
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TRAJifSACTIONS 
MANCHESTER GEOLOGICAL SOCIETY. 

Pabt XI. Vol. XYI. Sessioit 1881-82. 

At the- Ordinaky Meftino of the Members of the 
Society, held on Tuesday, the 6th day of December, in the 
Literary and Philosophical Society's Rooms, George Street, 
Maacheeter ; 

John Aitkin, Esq., Yioe-Fresident, in the Chair. 

Mr, S. B. Gilroy, Mining Engineer, Cheetham Hill, 
Manchester; Snrgeon-Major W. J. Black, F.R.C.S.E., 
F.G.S.Ed. ; Mr. C. F. Clarke, Mining Engineer, Garswood 
Collieries, Wigan ; Mr. H. H all, one of H.M.'s Inspectors 
of Mines, Rainhill ; Mr. J. Hilton, Mining Engineer, 
(Wigan Coal and Iron Company), Wigan ; Mr. A, Merfyn, 
Mining Engineer, 18, Booth-street, Manchester ; Mr. A. 
Pearson, Dukinfield Collieries, Dukinfield ; Mr. J. Smith, 
Mining Engineer, Bictersbaw Collieries, Weatleigh ; 
Mr. T. Southworth, Hindley Green Collieries, Wigan ; 
Mr. W. MaoAIpin, Whinney Hill Colliery, Accrington, 
were elected ordinary members of the Society. 

With reference to the mode of admitting members, to 
which attention was called at the annual meeting, Mr. J. S. 
Martin (Hon. Sec) read the following resolution, which 
had beea adopted by the Cooncil, on this subject : — 

" That it be an instruction to the Secretaries to announce 
the names which are proposed for election in the circular 
giving notice of tlie meeting at which they may be sub- 
mitted for election ; and that the election shall take plaoe 
by baUot." 

18 
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The Hon. BeoretarisB annoanoed that tlie following books had 
been received siace the last meeting : — 

ComwaU : Jounul of the Boyal InstitutioD ; No. XXTf. —Frvm tht 
Ttutituli. London Geological Magazina, No. SIO, (porcluued). London 
Qeologtcal Society : Qu&rterly Joonial, No. 148, and List of Fellows of the 
Sooietyfoi liil.—Ihm tht Seeitty. Midland Institute of Mining Engineen : 
^nanaactioiu ; Part T., Vol. VK.— A'Mt the Imtilutt. Mining Institots of 
Bootland: T»n«actiona ; Parts Vn.-Vm., Vol m.— Jhim iht Znililuit. 
North of England Institate of Mining md Mocbonical Engineorfi : T^an- 
MOtionjBi Part v., yol.XXX., AnAcooantoftheStrabiof NoithiunbeTland 
and Dorbam; Part AB-CB.— Awn fA«7n>fiftifa. Einahan, Q.A.; PampMeta 
on Icigh Qeology. — From tht Author, Beports (Qoarterlj) of the Mining Sor- 
ToyoTB and Hegiatiars, Victoria; April to June, 1881. — From the Royal 
Bactoty, Xne South Walet. United EftatBB Geological Surrey ; Firat Annual 
Beport, by Clar«nc« King ; Washingttm, 1880. — From the AMhor. United 
Btstes Geological and Qeographical Survey of the Territories; VoL VL, 
No. S ; Waahington, September, 1881. — From tht Ooctmment. Ia Sodeti 
Vandoiae des Sciences Naturelles : Bulletin, No. B6, Vol. 'Zm.—Fnm t/u 
Soeitty. Sitzong's Bericht der NBtDrwiwenBchaft-lichBn Qaellachaft leia in 
Dresden (January to June, 1881 ).—Frem the Soeiily. Officina Kadonal de 
Estadistica Comsrcialde la Bepiiblioa Argentina, Buenos Airee: (Commercial 
Btatirtios,) 1880.— A<k» tht 0«inmmmt. 



DEATHS OP MEMBEES. 



The Ohairm AH said lie regretted to Iiave to announce that 
since the Society had last met they had received notice of the 
loss of two well-known members by death. One, Mr. W. J. 
Orimshaw, a member of ihe Council, had been connected 
with the Society sine© the year 1864. He regularly attended 
the meetings for a conBiderable period, and at one time held 
the position of honorary secretary. His interest in geolo- 
gical and mining subjects was shown by the important 
papers which he contributed from time to time. He was 
sure they would every one regret his premature decease. 
The other member whom they had lost was Mr. John Hall, 
of Wahnsley, near Bnry. 
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THE CLAY DEPOSIT AT HEATON MERSEY. 



Mr. Mark Stibbup exhibited a peculiarly rounded stone 
taken from the depoeit of clay which is heiag used at the 
brick and tile works, Heaton Mersey. The deposit is not 
a true boulder clay, hat is called by Professor lUunsay a 
" warp " that is a laminated clay laid down by a tidal river. 
This clay is very free from stones, and containing a fair 
amount of sand is easily worked. 

The stone now exhibited belonged to the ooal-measnres 
sandstones of the locality, its form only struck him aa 
peculiar, considered in oonneotion with the position in 
which it was found. 

In trying to account for that form, he must observe that 
it had evidently been evenly rolled, its shape did not seem 
to be such as would he brought about in the bed of a river 
nor did it appear to be a stone which had been subjeoted to 
the action of the waves on a Shingly beach, because such 
stones were flattened — ^this is rounded. 

The conclusion he come to was that it had taken its shape 
by a process which he had obaerved in operation on the 
HoldemesB coast of Yorkshire, where the clifls were of 
boulder clay, and the clay often fell in large quantities upim 
the beach. The greater part was washed away by the tide, 
as mud, hut occasionally they might see lumps of that clay 
rolled into exactly the same form — oval or ellipsoid — which 
this stone from Heaton Mersey presented. 

Might not that stone have been subjected to similar 
action — long continued — upoa some ancient sandy beach P 
And was it possible that its presence in that clay deposit might 
help them to some further knowledge as to the origin of 
the clay itself P That was one point of interest. Another 
waa that, on the one part which appeared to have been 
flattened after it had got that round shape, it presented 
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marks of scratches, the ordinary glacial Btrise, in a 
longitudinal direction. The flattening might have been ' 
caused by the stone getting embedded in shore ice, and 
thu8 carried along, and grooved, evidently after it had received 
its rounded form. 



The CHAiBJUir asked if the markings were, in Hr. Stir- 
rap's opinion, really glacial, or might they not be simply 
Tnurk^ of laminatioiiB in the stone P 

Mr. SmtBCF thought there could be no doubt as to their 
being glacial. The stone would be interesting if it led them 
to a correct view of the origin of the bed of clay in which 
it was found. It might tell a tale of there having been an 
old coast line there. 

Mr. Stieexjp also exhibited some nodules, or concretions, 
of peculiar shape, taken by himself from the boulder clay 
at Colwyn Bay. He attributed their formation to the action 
of carbonate of lime upon the clay. 

The Chaibhan said the formation of the nodules would, 
no doubt, as Mr. Stirrup had said, be due to the action of 
carbonate of lime. In places where sand was abundant, 
of boulder clay origin, found in the neighbourhood of beds 
of limestone, such concretions were formed in considerable 
abundance. He had observed a remarkable instance 
of this in the south of the Isle of Man, where the 
roof of a cave of considerable size was formed by this means, 
and numerous instances of the same operation also occurred in 
the singular concretions found so abundantly in the boulder 
day on the Blackpool coast, and which were so generally 
utilised as ornamental rockery stones at that place. 

Professor W. Botd Dawkins said that Mr. Stirrup's 
explanation of the way in which the stone at Heaton Mersey 
became embedded in the clay was one that he should 
be inclined to accept. At the present time, after a 
very severe frost, blocks of stone were carried down 
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from the region of the npper Dee and dropped among 
the fine mnd which exists at the month of the eetnar;. 
"With regard to the form of the atone, however, he did not 
feel inclined to aoc^t Mr. Stirrup's views. It seemed to 
him to be an exceedingly bard and compact sandstone, 
which had been battered and ground to its present shape hy 
attrition against other hard Bubstanoes ; and he did not 
think the stone could have been in sncfa a plastic and roUable 
condition as a lump of clay washed up and down by Hie 
waves on the sea shore. With regard to the farther point 
as to whether the stone was worn and batterei by the waves 
of the sea, or by tbe waters of a river or stream, — that, he 
thought, was entirely an open question, for he had seen 
Btones of that shape, made of equally hard and compact 
substances, which bad been found in the beds of streams aa 
well as in the shingle of the sea shore. 



THE GLACIAL GEOLOGY OF THE DISTRICT 

OP LLANDUDNO. 



The discussion upon Mr. Stirrup's paper read at a former 
meeting of the Society, upon the above subject, was 
resumed. 

The following communication from Mr. De Banoe, who 
regretted his inability to attend the meeting, was read : — 

I have read Mr. Stirrup's paper on Llandudno with 
interest, having spent a month in examining tbe district 
in 1870, and having been this autumn engaged in mapping 
the drift deposits of the Llandudno district for the 
Geological Survey. 

I cordially agree with Mr. Stirrup's conclusion, that the low- 
est glacial depositthere, consisting of a dark slaty- grey compact 
clay with local boulders, is tbe product of local glaciation, 
and "does not indicate an ice-aheet or mer de glace." I am 
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wall aoqiuiiited with the same deposit in the line of difis 
between Colwyn Bay and the east side of the Little Orme's 
Head, where it rises in dome shaped maaseB, against which 
the stratified sands and grsvelB end off abruptly. Some- 
times the sands have wedged out, and a reddish Upper 
Smilder Clay, with fragmenta of liake District rocks, reste 
directly upon tiiis Qiader Till, to which I - ascribed a local 
origin in pliers on the diBtriot, published in Nature, in 1870, 
vol u., p. 398, and the Geological Magaiine, Toh viii., p. 41, 
1871. 

With Mr. Stirrup, I regard the Fill and its contents as 
originally the product of land glaoiation, bnt I believe there 
is no doubt that the deposit was in part formed under water at 
edge of the " ice-foot," many of the fragments at Llandrillo- 
yn-Rhos being distinctly waterwom and dinted all over 
with short ecratchee precisely in the manner that my frigid 
Captain Feilden saw stones scratched by the ice-foot in the 
Arctic regions. One of these stones, brought by him, I 
exhibited last week to the Blackburn Field Naturalists 
Society, with a stone from the Little Onne's Head, and they 
were nniversally allowed to have been scratched in a 
similar manner. 

In my papers in 1870 and 1871, I ascribed the black 
Till to a somewhat older age than the Lower Boulder Chy, 
and stated that I believed the TiU had been subjected to 
marine denudation before the Lower Boulder Clay was 
deposited, which here and there fills up the hollows 
excavated in the older deposit ; this conclusion I have sinoe 
substantiated by an examination of the whole of the ground 
lying between the Welsh and Cumberland mountains, and 
the careful study of all the sections, 1 have been able to 
find. The red clay described by Mr. Stirrup, between the 
Orme's Head, is, as he states, much denuded, and its position 
there, supposing that area were an isolated one, somewhat 
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obsoore, bat on the Oolwyn Bay side of the Little Orme's 
Head, ite place ia distmotly seen, resting on the Middle Drift 
sand, and following it further east, it is seen to pass into 
the Upper Boulder Clay of the Flintshire coast, and the 
plains of Cheshire and Lancashire. 

Mr. Dickinson said he would like to ask Mr. Btirrop 
whether that beautiful clay used for manufaotttring poi^ 
poses, which was found in the neighbourhood of the Little 
Orme's Head was included in one of the glacial drifto ; 
becans^ when he examined it some years ago he oame to 
the conclusion that it had been deposited in connection with 
some mineral vein, and preoisely in the same way as any 
nineral ore was deposited, in flats or ohoms. 

Mr. Stirrttf said he did not, in his paper, refer to that 
Bay clay. He did not know, really its history ; but 
certainly he would say it was pre-glacial. With 
regard to the general subject, he had a letter from 
Mr. De Bance, who he was glad to find, supported 
his conclusions fully, because they all knew that 
that gentleman had worked the Llandudno district 
thoroughly. What Mr. De Banco said, therefore, might 
be accepted as being pretty near the truth. With regard 
to the beds of massel shells in the sand, Mr. De Banco 
saya : — " I had always fancied the pearls were in the horse 
mussels, not in mytilus edulis." On the subject of the pearls, 
he thought Mr. De Bance had got somewhat astray, because 
pearls were not confined to any one species of shell, or 
indeed to any one genus, they were found in sereral. He 
(Mr. De Ranee) confused them, too, by calling them 
"horse musBels" — a term, which, like many other popular 
terms, conveyed no idea as to what species was meant. 
Eridently, however, he was speaking of the river muaad; 
hut he (Mr. Stirrup) was quite certain of the mussel that 
was in the beds at Oolwyn Bay being the ntf/tilus eduUs. 
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Mr. Cfwyn Jefireys, in his " British Conchology," aGtuaUT- 
referred to that district under the head of the speciea 
tnftiltu eduHa, as follows : " Qraat numbers ore still col- 
lected at the mouth of the B>iver Conway, in North Walea, 
the fiah being boiled and trodden oat by the naked feet of 
women. What is done with these ' seed-pearls ' is a 
mystery." 

The Chairkan said there was no doubt that the mfflilm 
edulia did ordinarily contain pearls. He had a confirmation 
of this a fortnight ago ; he was eating a mussel, and found 
in it no less than eight pearls, which he preserved. They 
were small, ranging from the size of a pin's head up to the 
size of a grain of millet seed. Others occurred in the same 
cooking; he thought a score, at least, all small and 
commercially valueless, yet curious as showing that 
that particular species of mussel did produce pearls. 
He had collected daring his lifetime a considerable 
number, which he had kept; but he never- thought 
that they were sufficiently valuable anywhere to be worth 
collecting with a view to profit. He had heard it stated, 
before he read Mr. Stirrup's paper, that pearls had been 
fished for in Conway Bay. That the pearl alluded to could 
not have been sought for in the fresh water mussel was 
evident, because the Conway was a tidal river, and the fresh 
water mussel could not live in its estuary. If pearls had 
been sought for in the fresh water species, it must have 
been many miles up the stream from Conway Bay. 

Professor Dawkins said, with regard to the presence of 
pearls in various mussels, he would merely say that some 
had them and some had not. In the case of the oyster 
tribe and others, it was very much as in that of the human 
subject — some people suffered from a certain disease called 
stone, and others did not. The unfortunate mussels 
suffered from a peculiar stony disease, during which was 
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prodaoed tlie stony eecretion called ft pearl. The numbw 
of pearls found in our rvreta wm one of the things said 
to have tempted the Romans to an iuTasion of this 
country. Pearls had been songbt for in the Conway 
estoary time out of mind. 



ON THE RANGE OF AIIODONTA JIIKESn. 
Bt Prof. W. Botd Dawkins, F.E.S. 



1. iNTEODnCTION. 

Since Mr. Godwin Austen advanced the view that the Old 
Red Sandstone was a deposit of fresh water origiin in land- 
locked areas, in 1855, its relation to the carboniferons 
formation has been a matt«r for discussion among geologists, 
snch as Jukes, Archibald G«ikie, Kinahan, and Lebour. 
Into this oontroTersy I do not propose to enter. In the 
present communication, I merely wish to lay before the 
Society the occurrence of the fresh water Anodonta Jukesit, 
together with some other characteristic forms at the same 
horizon in the geological series, and in plaoes very widely 
removed from each other. 

2. Ireland. 
We will begin our enquiry with Ireland. The shell was 
first discovered at Eiltorckan, south-east of Thomastown, 
county Waterford, in a yellow sandstone and in association 
with the remains of fishes, of Crustacea and of a luxuriant 
vegetation. The fishes haunting the shores of the lake 
are well defined species found elsewhere in the Old Red 
Sandstone: the Coceosteua, Pteryehtlys, Glyptolepia, Both- 
riol^is, and the Dendrodm. The crustacea were represented 
by the strange Upper Silurian and the Old Red family of 
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SurypteHda, — ^the Riiyptertu, and Pterygotut. On the 
adjacent; land was a forest composed of Lepidodendroid 
plants, not very different from that of the ooai'measures of 
Lancashire. There was, however, an undergrowth of feme, 
which is as yet unknown in the rocks, either above or 
below, of Adiantitea, (Cf/ciapterie,) hibernicus, of which a 
frond, presented by Mr. Baily, of the Geological Society 
of Ireland, is on t^e table, and of iSphennpiem Hookeri.* 

The physical relations of the yellow and greenish sand- 
stone, in which these remains oooor, are seen in tlie 
counties of Eolkenny and Waterford, to be as follows (Hull, 
Tfinnhan, A. Geikie,) ; — 

8. — Middle Coal-measnrea. Anthracite. 

7. — ^Lower Coal-measures. Anthracite. 

6. — Millstone grit. 

5. — Yoredale shale. 

4.— Carboniferous limestone. 

3. — Lower carboniferoas shale. 

2. — Yellow sandstone. Anodonta Jukeaii, S[c. 

1.— Old Red Sandstone. 
Mr. Kinahan records f Anodonta Jukesii and AdianUUt 
hibemicus from two other localitiea, one a mile and half east 
of Cork, and the other at Tallow Bridge. In both the 
yellow sandstone in which they are found is related to tlie 
beds bdow and above, as in the previous section, (No. 2.) 

It is, therefore, pretty clear that the Kiltorckan fern, and 
the Arwdonta mark a wdl defined horizon in the rocks of the 
south of Ireland, between the Old Red Sandstone on the 
one hand, and the carboniferous rocks on the other. 

3. NOBTHUHBERLAND. 

We come now to the examination of the Passage beds of 

* Q«ologiotil Surrej of Ireknd, EzplanatioD SheeU 147, Ifi7< 
t Oedogj' of Ireland, p. 61. 
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the Old Bed and CarboniferooB in England. The rewaroh 
of Mr. George Tate, of Alnvich, and of other obBerrers 
wMch have been brought together in the able papers of 
Professor Leboor, and since published in a separate form, 
reveal the fact that underneath the Millstone Grit zone of 
Korthnmberland is a aeries of sandstones, shells, coals, and 
lenticolar limestones amounting to no less than 10,000 feet in 
thickness.* This is the Bemician aeries of Professor Lebonr, 
and is the equivalent of the Yoredales and Mountain Lime- 
stone of Derbyshire, Lancashire, and Yorkshire, and of the 
black shales which underlie the Mountain Limestone in 
North and'South Wales, and in Somersetshire. 

Underneath this aeries come the shales, sandstones, and 
earthy limestones (cement stones), of the Northumbrian 
bank of the Tweed, termed Tuedian by Mr. George Tate, in 
1855, which are the equivalents of the " Calciferoos 
Sandstones " of Maclaren and the Scotch geologists, and the 
yellow sandstones of the south of Ireland. At the base of 
this series is the " Upper Old Red Conglomerate " of the 
flanks of Cheviots, which Professor Lebour considers to 
be a shore d^)osit of the Tuedian age. 

The Tuedian beds contain a few stunted marine shells of 
the genus ^thyria and Nautilus, and in a fine grained hard 
sandstone in the upper part of the aeries Anodonia Jukem 
was identified by Mr. Hiohard House in 1877. Associated 
with it were the remains of Uhdendron omaiignmum and 
other lepidodendroid pluits, and of calamiteB. The relation of 
the Tuedian series to liie ooal-measures generally of North- 
umberland, is shown in the following section, in which the 
numbers are the same as those in the preceding section of 
the South Irish strata : — 

• Letter of pH>f«Mor Tjebonr to me, AprQ 3S, 1881. 



JbyGoOgIc 



262 

to him tiiat the cironmstances mentioiied afforded good data 
for detectmg rocka bdonging to the ooal measure series. 
He was not at all aware that in Northumberland they had 
the AdiantUes, nor vas ho aware of the Anodon Jukeaii 
baTiBg been found there. Its presence in that locality 
seemed to him to be of great olassificatory value. Specimens 
of the Irish fern he had before seen, and he thought there 
were much larger and finer fronds now to be seen in Dublin 
than in the specimen now exhibited by Professor Dawkins, 
and which the Owens College was so fortunate as to poeaesa. 
It tended to show, moreover, that the climatic conditions at 
the time when the fern uid the Anodon lived cont^n* 
poranooualy, were of the same character over a large extent 
of the earth's surface. 

Mr. Dickinson said it was interesting to have beds situated 
at such great distances from each other, as those in North- 
umberland and County Waterford, brought together. The 
paper did not specify in what part of Northumberland the 
foBsihi were found, but from his knowledge he should 
suppose they were found in the western part of the county, 
the eastern part being the lower coal' measures and the 
limestones. 

Professor Dawkins : It is in the western part. 

hit kind tiriatance in dealing with Uie Geology of NottfanmtierlMid. Tks 
foUowing are the principal authorities need in the preceding papet : — 
Baily, W. 'R.—^gura <^ charaettriitic BritUh Foaiit, VbU I., 1876. 
OeiMe, A.— Tram. Bir. Sae. Edinbtirgh. zxviii. 31fi. 
Geilde, A. — Juktf Xanual qf Beoloffy, 

Stheridge. — Quart. Gml. Journ. Land, xxiii. p. 669, et seq. 
TTinahnn — QMiogy o/ Ireland. 
HalL— Coa(fitIdi of Oreat Britain. Itli edition. 
Lebonr.— Ouflinw lifthe Otology of y^art/umttrland. 1378 

8eol. l£ag. Bt. II., Vol. i, No. 1. " Bemidan and Taedian." 
Frooetd N, Engl. Iiut. Mining and Mtch. Engin. zzr. " I«igK 
Divinona of Carboniferous Sfstem in Korthumberkiid. " 
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Mr. DiCKiHBOK said, ae'to tlie oobI meaanree of Korthnin- 
berland being correlated wit^ the middle measures of 
Lancashire, that he thought was a pure miBtake, which 
some Northumberland and Durham engineers held. There 
was not a single seam, as tar as his knowledge went, that 
came up at far as the Arley mine. Titey were in the 
lower coal series. He would be glad to hear some explana- 
tion given of the change which had been made, recently, 
in the G-eological maps of the South West of Ir^nd : 
formerly they had the old red sandstone there, but now 
the greater part of those rocks where the principal 
metalliferons mines lay, are represented by the GFeologicsl 
surrey as being of very much older date than the old red. 

The Chaihman said that Professor Dawkins had been 
upon ground that day which had formed a geological battle- 
field for some years past. The battle was one in which 
all the noted geologists — ^Kinahan, Hull, and also Jukea, 
in his time— had taken part; and he did not know that 
they had yet come to any conclusion as to the age of 
those various rocks in that locality. Who would -succeed 
in solving the difficulty ; whether Mr. Einahan, Professor 
Hull, or some other authority, it was impossible to say. 

Mr. Dickinson said he would like to add to his remarks 
that from the lithological character of the rocks in which 
the metalliferous mines in that part of Ireland lay, he had 
do- doubt that they were much older than the Old Red 
Sandstone. 

Professor Dawkins said, with regard to the "battle field," 
he thought he had sufficiently guarded himself by saying 
that he entered it, but took no part in the fight, 
and just walked away from it. He thought the meeting 
would have gathered from his paper that precisely the same 
battle was being fought in the United States, and that 
Professor Hull on the one side, and Professor Newberry on 
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the other, vera repeating the battle' betireen Jukes on the 
one haod, and the majority of English geologists on 
the other. The fight related to the same series, in which 
those freah-water shells and the fern AdiantUet Mbemicus, 
occurred; and, indeed, as far as geological classification 
went, it was "six of one and half-a-dozen of the other." 
It did not make any difiference whether they classified 
these beds with the Carboniferous aeries above, or with 
the Old Bed below. "With regard to the other point, 
to which Mr. Dickinson alluded, he quite agreed with 
that gentleman that the metalliferoua rocks in the South 
West of Ireland were much older than the Old Bed 
Sandstone; indeed, the explorations of Srs. Hunt and 
Hicks, hare shown conclusively that the rocks of the 
west of Ireland were Preoambrian or Archaian, like the 
rocks of the west cf Wales and the west of Scotland, being 
the oldest of the stratified rocks — twisted, folded, and 
altered by intense heat, and presenting to us the very base 
of the fragmsntal series. 
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1^^, TRANSACTIONS 

MANCHESTER GEOLOGICAL SOCIETY. 



Past XU. Toi. XVI. Sbsuoit 1881-82. 

At the Ordinaky Mebtino of the Membera of the 
Society, held oq Friday, the 6th day of January, in the 
Cooneil Chamber, Mnnioipal Bnildings, Wigan ; 

GfEOBQE GiLaoY, Esq., M.Inst.C.E., President, 
in the Chair. 
Mr, R. Archibald Sacr4, Mining Engineer, 20, Cooper 
Street^ Manchester ; was proposed, balloted for, and duly 
elected an ordinary member of the Society, 



The following are the additions to the labiary, since the laat 
Meeting : — 

The Canadian Inotitate: Transactiaiui, Pait I, Tol. I. New Seriea. — 
iVom tht Coumnl. The Upping Foreet and 00111117 <^ Euex Hatnraliela' 
Field Olnb; Tranmctiooa, (Oct., 1881,) fart 6, ToL U.—Fnm tht Caunal. 
The Free Public lAtiairy {Befereuoe Deportment), Syiaej : Bapplement to 
the Catalogiiie, for 1S77 and 1878.— JVoni tit CommitlM. The Oeologiete' 
AtaodatiDa: Proceedings, No. 3, VoL Vll. — From th* Cauaeil. The 
Q«alogical Magnaine, No. %ll.—PmrefKued. The Heitfordkhire Natural 
Hiitorf and Field 0ab ; Tnuuactiona, Part* S-7, Vol. I. — JVvm tKe Couneil. 
The Iron and Steel Instltuta: Journal, No. 2, 1881. — JVona tht Cmmcil. 
Ilia "Wining Inetitnte ot Scotland ; Tnuuactioiu, Pait 9, Vol. IZE. — From 
tlu Coimeil. The MoBenm of ComparatJTe ZoSlogj, Cambridge, U.S.A. : 
The Annual Beport of the Curntor, 1880-81. — Frvm AUxandar AgattU. 
Hlo Notdi of England Inatltnte rA Engineers : Tituuaotions, Part 5, 
ToL XXX.— JVom tht Comeil. The Nova Sootian Inrtitote ot Natnnl 

20 
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BtfenoB ; Fiooeedingi and TnuiMctioiu, Put 8, Tol. Y.— Awh tht ImiitiiU. 
The Owens Collets : Calendar, Victo™ TJnivewity, for Beadon 1881-82.— 
Fnm tht Friimipai. The BoyBl Geological Societr o( Ireland : Journal, 
Part 1, Vol. VI. New SeriM.—Fron tht Soeitty. The Boyal Sodety: 
Piooeedinss, No. 216, Vol. XXXHI. ; and List of Fellows, Sav., 1881.— 
Fnm the Soeitty. The South Wales Institate of Engineers : Proceedings, 
No. 7, Vol. Xn.— JVdbi tht Inititutt. L'Acadfimie Imperial de St. 
Petentraig : U£moirea, VII. Berie, Noa. B and 9, Tome XXVm., and 
No. 1, Tome XXES. ; Balletto, No. 3, Tome XJLVll.— Rt™ tht Aeadtmy. 
B. Accodamica dei Lincei : Itennmtis, Vol. VI., Fas. 2*. — From tht 



EDWAED "WILLIAM BINNET, F.R.S., F.G.8. 

Was bom at Morton, in Nottinghamsliire, in 1812 ; and died 
in Manchester, on the 19th of December, 1881. Mr. Binney 
came to reside in Manchester in 1836, and having strong 
scientific tastes, devoted himself, in the intervals of his 
professional engagements, to the geology of this district. 
In 1838, he formed one of a band of scientifio workers, and 
in October of that year, the Manchester Qeological Society 
was founded ; the late Lord Francis Egerton, M.P., F.G.S., 
being t^e first President, and Messrs. E. W. Binuey and 
J. F. Bateman the first Honorary Secretaries. The first 
article, " On some of the Objects and Uses of G-eologioal 
Kesearches," was read by Dr. Black, whose son has recently 
been elected a member of this Society. Mr. Binney con- 
tributed the next article, a " Sketch of the Geology of 
Manchester and its Tioinity," illustrated by three coloured 
sections, and out of the eleven published articles in the 
first volume of the Society's Transactions, he contributed 
four. Mr. Binney was President in 1857-59, again in 
1865-67, and on the 25th of October last year (1881), 
presided at the Council Meeting, preceding this Society's 
Annual Meeting. This was the last time our members met 
him, and at his funeral the President, Vice-Presidents, 
Honorary Secretaries, and Council paid their last respects 
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to hxB memory as an oiA and Talned friend and one of 
the founders of the Society. Appended is a list of Us 
published papers, contributed and published in the Society's 
Transactions : — 
" Sket(^ of the Oeology of Manchester and its Yioinity," 

illustrated vith three sections, part 1, read Feb. 7, 1839. 

Ditto ditto part 2, read March 7, 1839. 

" Obserrations on the Lancashire and Oheahire Goal Field," 

with a section, read October 31, 1839. 
" Remarks on the Marine Shells found in the Lancashire 

Coal Field," read March 26, 1840. 
" On tie Fossil Fishes of the Pendleton Coal Field," largely 

illustrated, read October 29, 1840. 
"Notes on the Lancashire and Cheshire Drift," read 

December 22, 1842. 
" On the Petroleum found in the Down Holland Moss, near 

Ormskirk," by Messrs. Binney and Talbot, read 

March 30, 1843. 
" On Sigillaria and its Roots," read December 7, 1858. 
"On the Lancashire and Cheshire Drift," read April 6, 1869. 
" Account of the Oeological Excursion in the Neighbourhood 

of Manchester," May 3, 1859. 
" Aoconnt of the Excursion to the Burnley Coal Field," 

February 16, 1860. 
" Account of an Excursion to Brooksbottom and the Neigh- 

boarhood," May 9, 1860. 
"Observations on the Fossil Shells of the Lower Coal 

Measures." read April 24, 1860. 
" On a Crystal of Sdenite, found in the ' Till ' in North 

Cheshire," read November 20, 1860. 
" Observations on Down Holland Moss," illustrated by a map 

and sections, read November 20, 1860. 
"On a Non-blazing Feat, found at Churchtown," read 

December 18, 1860. 
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"Ronarka on «a Ettobootu Statement respecting Fire- 
damp," read Jannary 29, 1861. 
'^ On the late Mr. Eliaa Hall, the Geologist." April 30, 1S61. 
" On the Drift Deposits fonud about Llandudno," read 

April 80, 1861. 
" On Sigillaria and its Roots," read May 28, 1861. 
" Account of an Excursion to Todmorden," May 7, 1862. 
"Geology of Manchester and its Neighbourhood," with 

sections, read June 24, 1862. 
"Account of an Exonrsion to Halifax, Low Moor, &c.," 

September 3, 1862. 
" On the Dyas or Permian Formation ■ in England " (trans- 
lated from the worka of Dr. G^initz, of Dresden), read 

February 24, 1863. 
" On the Geology of Manchester," read May 19, 1863. 
" Remarks on Locks for Davy Lamps," May 19, 1863. 
" On the objects of the Manchester G^dogioal Sociely, and 

the best means of attaining them," President's Address, 

November 28, 1865. 
" On the Upper Coal Measures of England and Scotland," 

read December 18, 1866. 
" On the Permian and Triasaic Strata of the North-west of 

England and the West of Scotland," read December 

18,1866. 
" Notes on the Excursion to Disley," AprQ 15, 1867. 
" Remarks respecting the Position of the Society," October 

27, 1868. 
" Description and Specimens of Bituminous Shales from 

New South "Wales," February 28, 1871. 
" On a Section at Blackstone Edge, through which the 

Summit Tunnel is cut, on the Manchester and Leeds 

Railway," read March 26, 1873. 
" On the Permian and Trias Strata," read March 31, 1874. 
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Tlie Ghaibkan said it was his pamfnl duty to call the 
attention of the meetLog to the great loss the Society had 
flnatained since the last meeting in the death of Mr. Binoey, 
-who was one of the foonders, and had up to the time of 
Ms death been a member of the Society. He was a most 
sealoiu and hard working man in the cause of science, and 
for upwards of forty years had occupied a distrnguished 
position in the scientific world. The Society was 
represented at his fimeral, and every mark of respect waa 
paid to his memory. He had known Mr. Binney for many 
years, and had often heard it stated that he was oonaidered 
to have the best knowledge of the ooalfiehls of Lancashire 
and Cheshire, and the geology of the whole district. 
Under the oiroamstances he thought it would well become 
them to pass a vote of condolence with the widow and 
family of Mr. Binney, and he proposed that such a 
resolution be passed. 

Mr. Bbteah said he had much pleasure in seconding 
the Tote of condolence. He hod had the honour and 
pleasure of knowing Mr. Binney for many years, and he 
fully concurred in all the President had said with reference 
to his great knowledge and ability in connection with the 
coalfields and geology of this district. 

The motion was agreed to unanimoualy. 



A NEW EXPLORING RESPIRATOR. 



Mr. Mabtin said he had been request«d to read some 
notes with regard to an apparatus which had been of use, 
and did some very good work at Seahom Colliery in the 
opening out of the Maudlin seam after the disastrous 
explosion which occurred there. The apparatus is one 
patented by Messrs. Forster and Fleuss, and consisted of 
of an arrangement by which the air was filtered, and after 
being purified with pure oxygen was token into the longs. 
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A flexible maik ooTered the &06, and tabes were prcmded 
for inbaling and exbaling the air. The lamps were self-con- 
tained and portable. They would give a brilliant light for 
four hours in water, or the moat inflanunable gas, without 
any chance oi extinction, or of explosion. The apparatus 
had been saooesafnlly used at Burton-on-Trent as well as 
in the Seaham Colliery. The Maudlin seam in the 
latter colliery had remained dosed for eight months 
after the explosion of 1880, in consequence of a large 
fire existing in the stables. The air during that time 
waa totally excluded, the seam being hermetioally sealed. 
At the end of eight months one of the stoppings was 
Inttaohed, and the workings were found to be full c^ 
fire-damp. It was, therefore, neoeesary to clear the 
workings to the seat of the fire with brattice. The 
patent breather and lamp enabled the men employed to 
penetrate a considerable distance in advance — in one in- 
stance upwards of 300 yards — to examine the state of the 
roads, which were filled with gas. In putting up the brattice 
the lamp was of the utmost service, and the men were 
frequently enabled to continue at work when it would have 
been totally impossible to do so if the ordinary safety lamp 
had been used. Usually the gas was taken from London 
compressed in wrought iron bottles, but at Seaham, as 
there was so large a quantity required, it was decided to 
make it on the promisee. The apparatus, in addition to 
being of use in mines, would be available in case of fire on 
board ship, and for examining ship bunkers. 

The Ohaibuan remarked that probably the inventioa 
might be extended to many o£her things beeidea coUieriee, 
such as large mills, manufactories, and theatres, in cam 
of fire. 

Mr. Martin added that be had hoped Mr. Fleuse would 
have been present to exhibit and exjdain hu apparatus, but 
anotii«r engagement prevented his d(nng so. 
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NEW FAN INDICATOR AND TELL TALE. 



Mr. Hbnbt Hall, H.M. Inspector of Mines, exliibited 
and e3q)lamed a new Fan Indicator and Tell Tale, invented 
by liimself . It vaB, lie observed, most important that some 
aatomatio apparatus should be attaobed to all fans to iodi- 
cate their epeed at all hours of the daj, and that, if possiblfl, 
each spparatufi should be so placed as to be out of the reach 
of any interference or tampering on the part of the officials 
upon whose attention to duty the instrument was intended 
to act as a check. He believed the presence of such an 
apparatus would ensure greater watchfulness and care from 
engineers in charge of ventilating engines. The Tell Tale 
which he had brought before them was an inexpensive and 
simple, yet effective method of securing this end. It could 
be fitted up in a few hours by any ordinary colliery 
mechanic, and one of these appliances had been already 
attached to the large Guibal fan at the Bickershaw GoUiery, 
near Wigan, where, he believed it gave perfect satisfaction 
The apparatus consisted of a specially designed water-guage 
glass, which was fixed in the manager's office, and leading 
from this to the fan engine house — a distance, at theBirken- 
shaw Colliery, of 200 yards — ^was a range of Jin. iron pipes 
the open end of which was placed within the fan drift ; 
then a short branch of similar piping was joined to these, 
and the open end placed in the fan engine house, where it 
was fixed so as to be within reach of some moving part of 
the engine that drove the fan — the pipe end at Bickershaw 
being within reach of the motion of the valve spindle. A 
small lever was next attached to this pipe end, with a move- 
ment up and down, so as to open and close the outlet of the 
pipe, and the motion of the spindle played against this, so 
that at each stroke of the fan engine the pipe end is opened 



jbyGoogIc 



tor an inBtant, and a TariatioQ in the preasnre of the atmos- 
pherio air in the long brancli of pipes takes place, oanaing 
the fluid of the gauge glass in the manager's office to fall to 
zero ; but immediately the pipe end is again closed by the fall- 
ing lever, the water-gauge glass shows the drag on the water- 
gaage of the mine, and the reaolt was a perfectly correct 
and constant indication of the drag of the mine, and also 
of the number of revolutionB the fan was making. This 
indioatioQ taking place in the manager's office, where it 
could be registered in a book as often as might be convenient, 
was entirdy out of reach of any interference on the part 
of the pmw>n responsible for the speed of the fan. The 
fluid in the gauge glass fell to zero at each stroke, so that 
it was only necessary to count these movement in the glass 
to determine the speed of the ventilating engines, and 
the height of one leg of the fluid over the other between 
the strokes was the measure or water-gauge of the mine. 
Where the fan to be indicated travelled at a great speed, 
each fifth stroke only was dealt with, so as to allow 
sufBcient time to read off the drag of the mine between the 
indications of the speed, and this was effected by the 
introduction of two small wheels working at five to one, 
and deriving their motion from the drag crank of the 
engine. The cost of the apparatus did not exceed three or 
four pounds, unless the distance between the manager's 
office and the fan was very great ; but, so far as regarded 
the efficiency of the appliance, distance was immaterial, as 
it had been tested up to 800 yards. For those who are 
anxious that the indications should be permanently regis- 
tered, an eight^y dock could be added, which was fitted 
with a revolving brass cylinder, carrying a diagram paper, 
upon which a spiral line was drawn by a praicil, indicating 
the number of revolutions by the fan and the water-gauge 
daring any and every hour of the day or night. 
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In answer to Mr. Martin, 

Mr. Hall said the indicator he had deecribed had been 
in ase at the Bickershaw Collieries for several months. 
There were some indicators which only indicated in the 
engine-house, bat he had tested the one of which he e^ke 
at a distance of 750 yards from the pit. 

Mr. Martin observed that at the Townley Colliery tliere 
was a self- registering instrument in nse. 

Mr. Hall said he had seen one at present in use, which 
had cost about ;£30, but the difference between that and the 
one he had described was, that the former only indicated in 
the fan engine-house where the man was in charge, while 
the latter indicated at any distance from the ian. 



THE NEW TIN-CAN SAFETY LAMP. 



Mr. Hall next exhibited and described " A new Tin-Can 
Safety Lamp." He remarked that no doubt everyone 
present knew that the most elaborate tests had been carried 
out lately for the purpose of discovering whether the present 
so-called safety lamps were really so or not. There had 
been a long series of experiments at 6ryn, which, no doubt, 
many who were present had witnessed, and some years 
ago there was also a long series of experiments at Hetton 
Colliery, in Durham, and another in Belgium, All those 
experiments seemed to prove incontestably that the so-called 
safety lamps at present naed were safety lamps only in 
name. The days of their old friend, the Davy lamp, seemed 
to be numbered, but he was happy to be able to produce a 
Davy lamp improved in such a way that according to the 
experiments to which he had just referred it appeared to be 
the safest lamp that could be obtained. This lamp he was 
told had been subjected to the test of 1,800 cubic feet of 
explosive mixture per minute passing npon it, and it bad 
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also been tested in other ways, bat daring the whole of the 
experiments it had never been fonnd to faiL It waa an 
oiduuuy Davy lamp put into a tin case with a pieoe of glass 
let into the front of it. There waa a look on the case so that 
the lamp was donble-looked. The shield which the Tin-Can 
formed not only prerented any atmospheric current having 
effect on the lamp, bat seemed to be a great guard against 
injnry to the lamp itself, as a man might strike the case a 
hard blow with his pick point, and the chanoes would be 
that the lamp would escape injury. There was a second 
form of lamp with glass let in all round it instead of glass 
only on one side, but he preferred the one with a small pane 
of glass in front, the advantage being that the tin never got 
hot. So far as draught was concerned, he had tried the 
lamp down the Abram Colliery in some of the places where 
there had been falls, and where a tremendous draught was 
blowing, and the wind did not seem to move the light in 
the least. So iat as he could learn the lamps were being 
introduced by thousands into the collieries of Durham, and 
they were now in use at Seaham, Kyhope, and also, he 
believed, at Hetton Collieries. He hoped that the Lanca- 
shire people, if they approved of the lamp, would not be 
slow to adopt it likewise. He did not know that anyone 
could lay claim to the invention. There were two or three 
men in Durham who said they believed the^ were the inven- 
tors, but there seemed to be great doubt on the subject. It 
seemed as if some boys, finding it difficult to keep the ordi- 
nary Davy lamp alight in a strong current of air, had con- 
trived a shield to surround it, and preventing the draught 
getting to it thus to keep it burning. 

The lamps were then handed round, and minutely 
inspected. 

Mr. Smethurst said before they passed away from the 
subject of the Tin-Can lamp, he should like to say some- 
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thing with regard to it, and, in flzpnaaing hia opinioo, he 
was aare Mr. Hall would not consider him out of place it he 
cast some little doabt on the value of the lamp. Mr. Hall 
had observed Uiat the lamp was a safe lamp. Under 
certain conditions it was, but it was a mistake to suppose 
that it had never been known to fail. It had been known 
to fail when the ventilating holes in the lower part of the 
Tin-Can were placed too high up. If these holes were 
made as high np as the gauze, the current of air had just 
the same result as if the lamp was out of the case. There 
was also an objection to the lamp on another account. The 
dust got down between the gauze and the casing and covered 
the glass, which was not verj^ large, and so the light given oat 
was considerably reduced. He could not say this was the only 
safe lamp that had gone through the experiments referred 
to by Mr. Hall. Other lamps, such as the Muesler, if made 
in a proper form, would undergo the same tests. Still, to 
put a Davy lamp in a case of this sort rendered it, 
comparatively speaking, a perfectly safe lamp, if care were 
taken that the holes were not too high np. If they took 
an ordinary Mneseler, or any lamp which required feeding 
from the gauze downwards, and, instead of putting a single 
disc for the chimney to rest upon, made a doulde disc, they 
produced a lamp aa safe as the Tin-Can lamp and giving 
five times the light. The objection made to the Mueseler 
was that if held on one side it went out. If anyone could 
accept this -as aa objectimi he should be sorry for them. 
If the light could get against the glass by holding the lamp 
on one side it was as unsafe aa the Davy lamp, and, 
therefore, instead of being an objection, the fact that the 
light went out when the lamp waa held on one side waa an 
advantage. The collier would try by some means to opoQ 
the tin lamp in order to clean the glass. There was, in his 
opinion, no objection to having glass all round if there 
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was any goarantee that it would not be broken, especially 
as the ligbt Tovdd otherwise be reduced to a very great 
extent. Something, certainly, ought to be done to improve 
the lamps at present in general nse, considering how uasafe 
they were. The sooner the Government or they themselves 
took up the matter the better it would be. He thought the' 
Government ought to do something on the subject, as a 
oolliery proprietor oould not adopt a new form of lamp in his 
pit and insist on the men using no others, without having 
some of the men saying they would go to pits where they 
oould use their own lamps. What was wanted was for the 
Government to say which lamps were to be abandoned, not 
that they should say which lamps ought only to be used, and 
safer lamps would then at once come into general use. 
The Davy in its old form was at present used in half tlie 
collieries of the district, and if they would take into 
consideration for how long a time the Davy was safe 
in an explosive mixture, they would agree with him 
that something ought to be done. In a current of 
1,000 feet velocity the present Davy lamp was safe 
for not two seconds. It must also be remembered that^ 
from actual experience, opinion had considerably altered as 
to the amount of gas required to form an explosive 
mixture. It was formerly considered that 12^ per cent, of 
gas formed an explosive mixture, but it was now found that 
3^ per cent, was quite enough, and, with dust, 8^ per cent. 
If they took into consideration what a small quantity of gas 
was required to cause an explosion, it should be the means 
of bringing them to their senses and impelling them to 
introduce lamps which were perfectly safe. Eor instance, 
when walking against a 400ft. current they created a 
velocity of 800ft., and only a smaU quantity of gas was 
required to cause it to explode. The meeting ought to be 
obliged to Mr. Hall for bringing forward the subject. The 
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step he had token was in the right direction. The IHn-GBn 
lamps had been subjected to very aevere tests, aod the only 
way they oodLd fire them was by placing the ventilating 
holes too high up. As long as these holes were kept low 
enough down th^ could take such a lamp into any atmo- 
sphere or any current without fear. 

Mr. W. PicKABD, who spoke from the point of view of 
the practical miner, observed that there were two or three 
objections to the Tin-Can lamp. In the first place, the Davy 
lamp was secured from the observation of the miner, and he 
oonld not possibly examine it except throagh the glass. 
Accumulations of dust would also take place inside the case, 
and thus would lessen the light to some extent. He hoped 
in their desire for improvement they would also have a view 
to usefulness. The Davy lamp was qoite dark enough to 
put into the hands of the workman, without adding farther 
complications and diminishing the illuminating power. 
What was wanted vaa a safety lamp which would in the 
first place prevent a man working in gas, and in the second 
give him light. In these days of the weighing clause and 
the request of the public for clean ooal, they ought to afford 
the miner the fullest opportunity possible for sending dean 
ooal to the surface, whereas, if th^ diminished his Ught^ he 
would not know whether he was sending up ooal or dirt. 
One of the difficulties ocmneoted with the Tin-Can lamp was, 
that when, owing to the occasional osoilliation of the lamp, 
oil was spilt upon the gauze, this fact could not be dis* 
covered, and serious results might ensue. The Davy was 
certainly not safe, and he would advocate the adoption of 
some lamp in which the light would be extinguished 
immediately on coming iu oontaot with gas, and that in the 
Mueseler, or the Mueseler Protector, you have got such 
properties required. 

Mr. 0. F. Class said he thought their attention should 
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be directed to finding a lamp whicli ooold be made to goont 
immedifitely it oame into the presence of gas. He did not 
believe any lamp was safe in an ezplosiTe mixture. How- 
ever perfect the lamp before them might appear in their 
experiments, th^ all knew the great dangers and difficulties 
they had to contend with in the mine, and it was, therefore, 
to be preferred that Ike lamp they carried should be 
extinguished as soon as it came into contact with gas rather 
than that they should contiaue half the shift with a lamp 
filled with explosive gas. Such a lamp as he had pointed 
out would satisfy the workmen very much better than any 
other description. 

Mr. W. ToFFiNa said he had long been of opinion that 
the Davy lamp with a circular shield was the simplest and 
safest lamp produced. Having had that view for some 
years, he had introduced them into their most fiery mines. 
When they were first introduced Mr. Fiokord's attention 
was drawn to them, he being at that time the agent of the 
miners. The men had a great objection to them simply 
because the light was not concentrated, as in the case of 
lamps with only a partial shield. There was a hack lighl^ 
and for that reason they did not like it. Another obJeotioQ 
to these lamps had been the liability to breakage of the 
glass; but if it could be proved that the ordinary Davy 
lamp placed in a tin can could give out as much light as 
the unprotected Davy, he should certainly say it was by far 
the most suitable lamp yet invented. His views on this 
subject differed very much from those of Mr. Clark. A 
lamp was intended for light, and that which went out in 
the presence of gas was defective in itself. Tbey wanted 
one capable of determiuLug the nature of the atmosphere, 
and at the same time one that vould enable them with 
safety to walk out of the danger. Mr. Smethurst and Mr. 
Piokard had spoken of the objection arising from aoonmn- 
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latdon of dost between the Tin-Can and the lamp, bat he 
had not foond as yet this to be so. With the view of 
testing what ouirent vas likely to affect the lamp, he had 
allowed the full force of all the air coming down the pit to 
oome in contact with the lamp, and the result had be^t to 
oonTince him that in any hurricane it would live. 

Mr. Tealb, inventoT of the Frotector lamp, said his 
opinion of a good lamp was that it should give a good light, 
and that it should go out when it came in contact with gas. 
He had no hesitation in declaring that collieries could be 
lighted with perfect safety. The thing was only a qnestion 
of getting rid of some primary difficulties, and the great 
diffioolties to be encountered were custom and prejudice- 
As regards tests it was very important that the tests should 
be made under aiTnilar conditions, which he was afraid was 
not often done. He had seen a Dayy lamp remain in a 
current of explosiye mixture having a velocity of 15 feet 
per second, 30 minutes after the gauze was red hot, bnt 
immediately the ventilation was checked the lamp went out. 
He did not believe the lamp before them was as safe as they 
imagined. Personally he shoold like to know the condition 
of the test it had undergone. 

Mr. Shbthdbst said it was utterly impossible for a Davy 
lamp to stand in a 1000 feet curreat above four or five 
seconds without e^loding. The new Tin-Oan lamp did 
not go out in the presence of gas. It was fit only for 
underground managers in their examination of the mine, 
but it would not do for the collier, for he could neither see to 
work properly, nor to clean his coal, and they might have 
many more accidents, which would be attributed to the 
vntnt of light. 

The further discussion was adjourned till the Uarch 
meeting when a paper will be read on safety lamps and 
their discussion appropriately resumed. 
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LONO-WALL AT THE SOVEREIGN PIT, 
WESTLEIGH. 



Mr. Jambs Hiltox, of the Wigan Ooal and Iron Company, 
Limited, read a paper on " The Long-vaU System 
adopted in getting the Wigan 6ft. Mine at the Sovereign 
Pit, "Westleigli." Before describing th« mode of working, 
Mr. Hilton said it might, perhaps, be of interest to rtate 
that the 6ft. coal at the Sovereign Pit waa won in December, 
1877, at a depth of 373 yards, and found to be 5ft. thick. 
The diameter of the shaft is 18ft., and the strata was sunk 
through without any eerious w fatal accident in twelve 
months. This immunity from accident was, no doubt, due 
to the advanced appliances introduced for the safety of those 
engaged in the sinking operations, and with reference to 
these he might specially mention the arrangement ' of 
rope guides and scaffi)ld8, both of which, in his opinion, 
added to the safety and also expedited the work. The sump 
was carried 17 yards below the main coal and a thin seam 
of ooal was struck, which was found to be very gaseous. 
The shaft being completed, it was decided for ventilating 
the mine, to erect on the surface a large Chiibal fan, as this 
mta oonaideTed somewhat better than an nnderground 
furnace. In opening out the mine, 24ft. monthings were cut, 
and levels 13ft. wide were commenced east and west on the 
2nd July, 1878. Whilst these were being driven abundant 
proof was afibrded that the mine had at ' least one of 
the unfortunate characteristieB found, in what might be 
termed the deep portion of it, in the neighbourhood of 
Wigan, he referred to the large quantity of fire-damp given 
off. Knowing the number of diaasterous explosions 
which had taken place in the Wigan 6ft. mine led to t^e 
question whether pillar and stall — ^the only mode of working 
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this seam to, the Wigan ooal field at that time — or bng-mll 
working should be tried. After considerable discnsaioit it 
was decided that the last-named system should be adopted, 
and so soon as such distance had been driven as to give a 
auffioiently large shaft pillar (100 yards being left for this 
purpose) they coDunenoed Torking; the seam on the " end " 
by long-walL In the meantime a long-wall "face" was tried 
on the east side, drawing roada being oarried in a level 
direction 10 yards apart. Holing was tried in the dirt 
mider the coal, bnt it was soon found to be too hard, owing 
to the coal in t^e middle of the seam being tmder and ' 
gliring way before the dirt. It was consequently giveia up, 
and the bottom part of the ooal was holed in. TMa 
necessitated blowing up the floor in the main level in order 
. to obtain packing material. As this was insufficient, dirt 
bad to be conveyed from other parts of the mine, which 
proved to be very expensive ; in addition, the results as to 
round coal were unaatiafactory, not more than 50 per cent, 
being obtainable, while the cost for prop wood was also 
heavy, not being^less than 3d. per ton. Face long-wall was 
consequently abandoned, and thejtresent method of end long 
wall was started. After the upbrows had been driven the 
required distance a pair of levels 16 yards apart was cut 
through to each of the brows. The level pillar was then 
t^en out, and a drawing road was then taken in the middle 
of it. While this was going on a ten yards ribbing was 
taken off the higher side. Packing dirt was got by blowing 
up the floor in the drawing' roads and a place about three 
feet wide on the higher side of the ribbing. The latter 
formed a base of operations for subsequent holing and as 
the removal of the dirt in the latter place advanced, men 
followed up with holing six feet beneath the solid coal, 
setting spraggs four feet apart. This continued until there 
was a face of 300 yards long, short drawing roads being left 
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at intemli of ten jarda as tiie work progrossecl. No oliookB 
Tore Bet in any of the roads, iind very few props or bars 
were required. The holing being finished, the officials 
removed the spragga, the coal &lling as they were with- 
drawn ready for remo^ by the colliers. This being done, 
front Bpraggs were again set, holing resumed as before 
and the c^ratiim was repeated from time to time, the £u!e 
gradually adranoing until, at a distance of 100 yards from 
the starting level, the [first long rupture of the overlying 
strata took plaoe. This, however, prodaoed no serious 
inconvenience, very few of the working places being affected, 
and so far as could be seen the following morning, no 
emission of gas proceeded from the fracture, which was 
about seventy yards in length. As the work progressed 
the holing dirt was found to vary in thickness from 18 
inohes to 37 inches, and the distance between the drawing 
roads had to be increased or decreased in order to get 
requisite storage room, ten yards being the distance when 
the holing was about two feet, and 15 yards when it 
was three feet or upwards. Very little blasting was 
required in the mine ; none, in fact, being necessary, except 
where owing to dislocation of the strata, or serious 
thickening of the holing dirt, it was necessary to break 
down into the latter from the top instead of as in the 
ordinary way holing under the face of the coaL In 
consequence of the roof being so well packed no plaoe 
was left for gas, and it settled down more regularly, taking 
about 18 months to press the packing sufficiently so as 
to resist any further downward movement. In fact, about 
100 yards from the face the roof became quite settled, and 
required no timber. For ventilation no brattice was required 
at the face, the air being carried up the east and west jig 
brows along the face, and returning down an airway at 
each end of the workings. The yield of round coal over a 
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f inoh soreen waa 80 per cent, u oompond irith 50 per cent, 
by pillar and stall working under similar oircumatanoea. The 
oost of prop wood did not exceed ^, per ton at tlie face, 
and the oost of labour might be given as under : — Holing, 
filling, and taking coala^to the shunt, &c.. Is. 6|d. per ton ; 
packing places and keeping drawing roads in order, 8d. per 
ton, while other labour was not necessary to take into 
consideration, as it is common to both long wall and pillar 
and stall systems. In conclusion, he might state that in 
order to liberate the gas from the thin fiery seam strati 
underneath the six-feet in sinking the sump hole bore holes 
were occaaionBlly put down, and from some of these holes 
gas was discharged at a pressure of 10 to ISlbs. per square 
inch for some time after the coal was struck. This gas, how- 
ever, was only liberated by the officials after the workmen 
were out of the mine, and as an additional precaution the 
Mueseler safety lamp was exclusively supplied to the colliera, 
the Davy lamp being reserved solely for the use of the 
offioials. 

The dieciusion on the paper was a^oumed until the paper 
is in the hands of the members. 
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TRANSACTIONS 



MANCHESTER GEOLOGICAL SOCIETY. 



Paot Xin. Vol. XVI. Sbssiow 1881.8S 



At the Ordinaby Meeting) of the Members of the 
Society, held on Tuesday, the 7tih day of February, in the 
Literary and Philosophical Society's Booms, George Street, 
Manchester ; 

Oeoboe OiLKOT, Esq., M.Inst.G.E., President, 
in the Ohair. 



NEW MEMBERS. 



The following gentlemen were proposed, balloted for, and 
dnly elected ordinary members of the Society : — 

F. Lewis Bradley, Bel-Air, Alderley Edge ; 

George Clark, Mining Engineer, Newton-le-WillowB ; 

Charles Cockson, Mining Engineer, Wigan Coal and 
Iron Company, Wigan ; 

Robert Greenhaloh, Engineer, Atherton, near Man- 
chester ; 

William Hbathcoat, Famworth, near Bolton ; 

William Johnson, Abram Colliery, Wigan ; 

George Kenny, Surveyor, 11, King Str^t, Wigan ; 

Israel Khowleb, Wigan ; 

Cornelius M. Percy, F.G.S., M.I.M.E., King Street, 
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William Rioby, Mining Engineer, Leader's Buildings, 

King Street, Wigan ; 
Joel Settle, Darcy Lever Collieriee, Bolton ; 
Thomas R. Stopfokd, Colliery Manager, Park Hall 

Colliery, Blackrod, LancoBhire ; 
Edqar Stokey, Mining Engineer, Leigh, Lancashire ; 
Thomas Ashcroft Walkeb, Fagefield Iron Works, 

Wigan ; 
Henby Wall, Surveyor, H, King Street, Wigan. 



THE K(EPE SYSTEM OF COLLIERY WINDING. 
By C. M. Percy, F.G.S., M.LM.E. 



The most important mechanical appliance at a colliery is 
the winding engine. However deep the shaft, every pound 
of coal got has to be raised, all materials going into dke. 
mine have to be lowered, and all the persons employed under> 
ground have to be sent in and brought out once in every day 
by the winding engine. A winding engine, in consequence 
of the intermittent action, is not one with which economical 
resulta were usually obtained, and the general tendency of 
late years had been to have winding engines which were, 
by their very principle, extravagant in the consumption of 
fuel, the one aim being to have a powerful engine, quick in 
working, and easy of control. Of course, no winding engine 
is worth adoption in this advanced period of colliery 
engineering that lacks these qualifications, but this is not 
everything, and something should be done with regard to 
economy. The argument has been often used that there is 
no real waeto with coUiery engines, because, however much 
fuel they use, it represents no value, and would have to be 
thrown away ii not used. Such an argument is nonsenae, 
because, in any case, the fuel that generates steam for a 
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colliery engine oonld be sold to generate steam at a mill or 
a foimdiy. And fuel haa now to be raised from Buoh a 
depth that even the slack should represent a commodity of 
some valae. And it must be remembered that not only 
does eaoh ton of slack thus saved mean a few shillings more 
of profit for the colliery, but if less slack is used to generate 
steam, fewer boilers will be needed, and there will be leas 
manual labour, all of which amounts to so much hard 
cash — which, in periods such as that through which, let as 
hope, we have almost passed, had better remain in the 
pockets of the colliery prc^rietors. There seem to be two 
principal directions in which efforts might be made for 
effecting economy in winding engines. First, by the 
application of condensers. We, in Lancashire, have for 
many years practioally turned our backs upon condensing 
winding engines, and have gone in almost uniTersally for 
high pressure non-oondensing engines, and although in (his 
country we possess the very best examples of this kind of 
engine they are very expensive to work. In the North of 
England in many oases, the spirit of James Watt possesses 
the minds of engineers, and within the last few weeks the 
writer was fortunate in seeing at work a winding engine 
with condensing arrangements and doing good work. To 
raise 1,800 tons of ooals from a depth of 600 yards and to 
lower and raise 1,000 men and boys, all within twenty 
hours, is good work for any engine at any colliery ; but to 
do this with steam never above 20 lb. pressure from four 
externally fired boilers, eaoh 7 ft. diameter, is a result not 
surpassed at any colliery with which the writer is ac- 
quainted. The actual useful horse-power performed is 
nearly 100 tons per hoar, raised 600 yards, equal 200-horse 
power. Four boilers, each 10 ft. long and 7 ft. diameter, 
may be taken as equal to generating steam equal to 800- 
horse power if worked at a moderately high pressure of 60 
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or 70 lb. And to obtain with a working pressnre nerer ex- 
ceeding 20 lb. ofieful work, representing a continoons power 
of 200, is very eatiHfactory. The class of engine, viz., a 
single vertical, is not equal in the writer's opinion to the 
usual Lancashire engines, horizontal and working in pairs. 
But why not take the better parts of each class, and have 
the usual Lancashire winding engine with a condensing 
arrangement attached ? A condensing engine always 
ensures an e£FectiTe pressure from the same steam of 15 lb. 
in excess of anything attainable from a non-condensing 
engine. The ordinary winding engine in the Lancashire 
district, taking steam from the boilers at 4S lb. above the 
atmosphere, equal to 60 lb. absolute, will do exceedingly 
well if it receives an effective pressure upon the pistcm of 
30 lb., being one half used and one half lost. A condensing 
winding engine taking st«am from the boilers at 20 lb. 
above the atmosphere, equal to 35 lb. absolute, will obtain 
an effective pressure upon the piston, inclusive of vacuum, 
of 27^ lb. So that with non-condensing engines the 
effective fraction would be about half, and with condensing 
engines three-quarters. At Bestwood Collieries, near 
Nottingham, there is a pair of vertical winding engines, 
36'in, cylinders, which can be used either condensing or 
non-condensing. The steam pressure at the boilers is 60 lb., 
and the average vacuum obtained is 12^ lb. The air-pump of 
this condensing arrangement is worked by a separate engine, 
and the opening or closing of a couple of valves sends the 
exhaust into the condenser or into the atmosphere, and puts 
the winding engines to work condensing or non-condensing 
as may be required. If winding engines work condensing 
in the North of England and at Nottingham, there seems no 
good reason why the principle should not be applied in 
Ijancashire ; and although the writer's experience has been 
exclusively with winding engines without condensers, he 



jbyGoogIc 



hopes before many years to see oondenBing arrangements 
fairly tried in Laucaehire, by having a condenser and air 
pimip to sare existing high pressure winding engine. The 
simple arrangement whereby in a few minutes condensing 
can be changed to non-condensing, and pice verm, onght to 
enoonrage some Lancashire coal proprietor to try it. Second, 
by improved appliances in connection with the winding 
drams. In the days of our forefathers, when mines were 
worked near t^e surface, winding was not an important 
matter, any engine or rope or drum would do. But with 
depths of 600 and 800 and 900 yards, and in the future even 
greater depths, it becomes quite a different matter. What 
we want is that the load upon the engines shall be as 
uniform as possible, and several methods have been tried 
with the view of aooomplishing this desirable end. In the 
North of England counter balance chains are nsed, and for 
vertical drama and flat winding ropes do well enough. The 
spiral drum, of which we have some examples in this 
district, is constructed so that the load multiplied by the 
diameter of the lap is the same all through the winding. 
The cylindrical drum, with a taQ rope or balance rope under 
both cages, answers the same purpose, if the sump is deep 
enough, and the shaft moderately free from horse trees, 
landings and pipes. The general practice is to let the 
balance rope work unguided in the sump, but the excessive 
freedom has preved troublesome. Mr, C. F. Clark, of the 
Oarswood Goal and Iron Company has had the balance repe 
working in this manner, but has had occasion during the 
last few months to make an alteration which the writer 
thinks an improvement. A puUey is placed in the sump, 
and under ordinary circumstances the pulley round which 
the balance rope works is stationary. But as the pulley is 
arranged to slide up or down between a framework, a two- 
fold advantage is derived. The balance rope always works 
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steady and keeps its position, and has no tendency to foim 
Uie loop 80 nsaal with this arrangement, and shonld one 
cage be drawn too high without the other cage descending, 
the pulley rises Ireely and smoothly, and in all oircumstanoes 
keeps the balance rope tight. Mr. Clark, who kindly placed 
particulars of this arrangement at the disposal of the writer, 
has within the past two days made a oommnmoation to the 
efiEect that " our tail or balance rope works admirably. We 
have not had the slightest hitch since it was pat on." But 
all these dmm appliances only partially meet the difSoulty. 
The Eoepe system goes into the matter thoroughly, and 
dispenses with drums altogether. The principle of the 
Kcepe syst^n is that no drums are needed, and, instead, a 
pulley is placed upon the crank shaft. The main winding 
rope, for there are several, has a cage at each end, and 
merely passes half round this drum pulley. Under the cages 
there is the ordinary balance rope just described, and there 
are two additional or safety ropes about half the strength of 
the main winding rope. These safety ropes pass over two 
pulleys placed in the headgear, taii take hold of both cages. 
These safety ropes have nothing to do but move about bo 
long as the main winding rope keeps right, and there is less 
danger of anything happening to the winding rope in the 
Kcepe system than with ordinary winding appliances. But 
nervous spirits seeing that only one main winding rope is 
used, and that in the event of this giving way, the whole 
afiair would go down the pit, it was thought an improve- 
ment to attach these two light safety ropes. If the main 
rope breaks, these safety ropes come into operation, and both 
cages remain suspended safely. Sometimes there are no 
conductors, the idea being that the movement in winding is 
so steady that none are needed. The advantages claimed for 
the Kcepe system are : — (1.) Drums are dispensed with, and 
a simple pulley substituted. The expense of drums is saved, 



byGoogIc 



281 

and the weight, which is something enonaous in large 
winding engines, Rvoided. The engines are brought closer 
together, thus leseening the length and diameter of the 
crank shaft, and the winding-engine house does not need to 
be nearly so wide. (2.) The load upon the engines is 
redooed to a minimnm and made absolutely good throughout 
the winding. By this means a smaller pair of engines will 
accomplish the work. (3.) The pulley upon the crank shaft 
can be made exactly equal in diameter to the headgear 
pulleys, and the main winding rope is thus always coiling 
upon the same seize. (4.) The main winding rope is always 
working in the same Kne, and there is no] side moTement 
with its injurious iofluence. (6.) Only one main winding 
rope is needed, the balance rope being one which has done 
its work as a winding rope ; the safety ropes are light, and 
have not much to do. (6.) The whole of the winding 
rope can be readily got at for thorough inspection, and no 
part of the rope is wearing itself away by injurious 
grinding influence upon other parts. Unfortunately the 
writer has never seen the Eoepe system at work, although 
he hopes to do so shortly, but believes that in its 
leading principles it is correct. It seems imwise not to 
have conductors in all cases, and, perhaps, the main 
winding rope, instead of only passing half round the 
dram pallet' should be made to pass at least once round. 
But, in its abolition of massive winding drums, it is 
clearly a step in the right direction, and it does seem to 
give a less and more oniform load upon the engines 
than any other arrangement. At several places on the 
Continent the system has been working well for years, 
and has lately been introduced into England and applied 
at the collieries of the Bestwood Goal and Iron Company, 
Messrs. Nasmyth, Wilson, and Company, of the Bridge- 
water Foundry, Fatricroft, near Manchester, write on 
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tlie 4th of Jauosry, that " the Kcepe system is being 
Buccessfully worked at fieatwood, and we have orders for 
similar plant at a large ooUiery in South Wales." It seems 
to the writerof this paper, that by combining', without inju- 
rious complication, the benefits derived from the condensing 
arrangements of the North of England and the advantages 
derivable from the Ecepe system, we should be in possession 
of an almost perfect winding appliance. However that may 
be, no harm can have been done in introducing the subject 
to the Manchester Geological Society, muiy of whose 
members are colliery proprietors and mining engineers. 
In conclusion, the writer wishes to express his acknowledg- 
ments to Messrs. Nasmyth, Wilson and Company, of the 
Bridgewater Foundry, Patricroft, for the use of their very 
excellent diagrams. Mr. John Lancaster had most kindly 
undertaken to show the writer the Eoepe arrangement in 
full operation at Bestwood, but unfortunately Mr. Lan- 
caster's health had compelled him to leave England. An 
opportunity, however, will be availed of for thoroughly 
seeing what the K<Bpe system of colliery winding is capable 
of, and at some future meeting of the Society the writer 
hopes to bring forward some remarks sapplementary to this 
paper. The system was the invention of Mr. Kcepe, chief 
mining engineer to Herr Krupp, the German steelmaker. 
When first introduced, the inspectors of mines objected to it 
for raising and lowering men, but after personal inspection 
this objection was withdrawn. With regard to its operation 
in England, there had been some difficulties. If a quick 
start was made the rope slipped upon the drum, and this was 
specially the case after greasing the rope ; capping a rope 
was a serious undertaking, and changing a rope occupied a 
considerably longer time than with the old arrangement. 
Winding ropes, however, should neither need changing nor 
applying very frequently. 
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Mr.- WmsTAiiLBy asked for infonnstioii with regard to 
the working of the balanoe rope. He said that at the 
Monkton Main Colliery, in Yorkshire, where they used the 
balance rope; as also at Beatwood and elsewhere, great 
diffioolty ^ras experieooed at first in gettinji^ it to work. 
This arose from its twisting and coiling in the sump hole. 
He believed the rope had to be made in a peculiar manner, 
and should be glad of any information that Mr. Percy 
oould gire conoeming it. 

Mr. £. PiLKiNOTOH said it was claimed, as one of the 
advantages of the Eoape system, that it lengthened the life 
of a rope. He found, however, that the rope always wore 
quiokeat at the cap, and that they had oontinnally to recap 
the ropes, — an operation, which under the Eoepe system, 
would be impossible. 

Mr. H. A. WooDwAKD desired to know, iu the event of an 
accident from over winding, or anycause which resulted in the 
loss of a cage, how would they act P Also, in the slipping of 
the rope upon the drum, what would become of the indicator f 

Mr. Joseph Dickinson, H.M. Inspector of Mines, said 
that he was using no mere empty phrase when he stated 
that, so far as any new urangements connected with 
the working of collieries were concerned, he had found 
Lancashire always moving in the front rank. It would, 
however, seem that Nottingham had stolen a march upon 
them on this occasion in the introduction of something new. 
Whether it was from the general winding arrangements of 
Lanoashire being always in a very complete state or whether 
it had arisen from a doubt as to the advantage to be derived 
from the adoption of a counterpoise to the rope in the shaft, 
it was nevertheless the fact that in Lancashire we had very 
few engines balanced. We had various descriptions of 
drums, but there were scarcely any engines in that part of 
Lanoashire where th^ had the . ordinary balance, as used in 
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tlie North of England. At tlie Pendleton oollieries, a few 
years ago, there vaa one, but it had been remoTed. In the 
Iforth of England these balances were used to a oonsiderable 
extent, but in Lancashire there vas no attempt to counts- 
balance the engines. It seemed that at the Bestwood 
Collieries there was not only a counterbalance, but there was 
a new system of winding without the ordinary winding 
drum. So far as their discussion went he thought they might 
look upon these as too separate systems not necessarily con- 
nected with each other, and what he wished to deal with 
specially was not the new system of winding, but rather the 
advantage or otherwise of having a rope in the shaft balanced. 
Eor the last half-century it had been the common syetan 
of winding in South Wales. There were a number of 
collieries there that had balance chains underneath and 
attached to the bottom of the cages. The rope was a new 
idea, and he thought had many objeottona which did not 
apply to the old-fashioned balanoe-ohain. He thought great 
results might be expected from balancing the engines in this 
manner. In some remarks which had been made in different 
newspapers in connection with these balance-chains, it had 
been set forth that they could put on any old chain for the 
purpose. From long experience, however, he found that 
these balance-chains were just ae liable to break as the rope 
which carried the load, and they should therefore be con- 
structed of equally good material. 

Mr. AiTKEN aaked whether in the event of a balance- 
chain breaking with the cage near the top of the eJtiaft the 
result would not be a losing of the control of the engine and 
an inevilable accident. 

Mr. Dickinson ; If such an accident as this takes place 
there is a general breakdown. 

Mr. AiTEEN : Then the balance-chain introduces one more 
dement of danger. 
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ifr, DicKiHBON : Exactly so, and that ie, perhaps, the 
reason why we have so few balance-chains in thia part of 
the country. I may add that if the balance were doable, 
and connected together, either as the ordinary double linked 
chain, or at short distances apart, such a contingency might 
be almost if not entirely avoided. 

Mr. Martih, H.M. Inspector of Mines, said that eighteen 
months ago, when the members of this Society were at 
Bestwood, the balanoe-rope seemed to work evenly, and 
there was no lashing about in the shaft. 

Mr. Woodwakd: Quite so ; but they told us they had had 
trouble with it at the Pit. 

Mr. Percy, in relying upon the dieouBsion, said he was 
at a disadvantage in not having seen the Scope system at 
work. He intended doing so, and would return to the 
subject at a future meeting. He was not responsible for 
defects in the system. He had been asked to prepare a 
paper, and had done so. His contention was that the Kcepe 
system was right in principle, and the defects were merely 
in matters of detaiL It had been stated that the winding 
rope slipped upon the drum pulley, and this was true, but 
improvements oouild be and would be made which would 
prevent slipping. It had also been urged that if the main 
winding rope broke both cages would go to the bottom, and 
the safety ropes would not prevent the loaded cage running 
to the bottom. Winding ropes need not break in any case, 
and were less likely to do so with the KtEpe arrangement 
than any other ; and as to the safety ropes, whilst he did 
not agree that they were necessary at all, it would not be 
difficult to arrange that running back should not result 
when the main winding rope broke. But his beat argument 
was that th^e additional ropes were not needed. It 
had been said that ropes went first at the capping, and 
the Ecepe system made no provision for this. Ropes need 
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Dot go at the capping, and a good capping, under ordinary 
oiroumstances, woold last as long as the rope. At the 
Bridgewater Collieries no catches vere ever placed nnder 
the cages, and as a consequence the freight was never taken 
o£F the capping, the rope and capping lasted longer, and 
much time was saved. Mr. Dickinson, in speaking of the 
balance rope under cages, said he held that these balance 
ropes should be not discarded winding ropea, but should 
be well and specially made for the purpose. The writer 
quite agreed that for pita 600 and 700 yards deep there 
was a good deal to be said in favour of this argument, 
because the weight of the rope itself was considerable. 
But for pits not more than t)00 or 400 yards deep He 
was of opinion that a winding rope that had done its 
work of winding might very well be put on as a balance 
rope. As to the pulley in the sump for the balance rope 
to work round, he only knew of its application at the 
collieries of the Cfarewood Coal and Iron Company. He 
did not go so far as to say that such pulley was absolutely 
necessary, but he did say that it was an improvement, and 
would recommend it. 

The FRE.<4iDEirr said he thought the subject had scarcely 
yet been exhausted, and it might be well to resume the 
discussion at a future meeting, when some of them might 
have had an opportunity of seeing the system at work. He 
pointed out that the idea involved in ':e Koepe system was 
not new, for at a colliery, in the occupation of Mr. Lancaster 
and others, near Bishop Auckland, between tbe years 1839 
and 1842, they had an arrangement very similar to that 
described. The pit, it was true, was but 40 yards deep, but 
the system whicb was found to work satisfactorily there, 
when applied to a deeper colliery was not a eoceess, and had 
to be abandoned. 
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on THK DISCOVERT OF FLINT IMPLEMENTS OH THE 

HIGH HILLS IN THE NEIGHBOURHOOD 

OF ROCHDALE. 

By Messrs. Robert Law' and James Horsfaxl. 



A aerieB of inveetigatioiiB into the distributioii and mode 
of occorrence of Neolithio fliuta was commenced by the 
writers of this paper in the Spring of 1879. The work had 
been carried on more or less BoocesBfully for a period of two 
years. The plaoee visited were the highest summits and 
most prominent hills in those parts of the Pennine Bange 
which lie within a radius of about twelve miles of Rochdale. 
The first point was Dean Clough, a small upland stream 
about a mile north-east of a place called Junction-in-Saddle- 
worth, where no fewer than 150 flints were found. These 
consisted of chippings, flakes, one or two small cores, and in 
one instance a beautifully-worked arrow-tip of the barb 
pattern. In subsequent visits to this locality other flints 
had been found, one of the most interesting being an 
elegantly-fashioned and delicately-chipped leaf-shaped 
arrow-head. Flints appeared to be so abundantly scattered 
on this elevated moorland that in nearly every case, where 
an opportunity was oflered for an examination of the subsoil 
one or more of them could be always found. The most 
striking example was met with on March Hill , a conical 
eminence overlooking the vale of Marsden. This hill is 
completely isolated from the surrounding moors, and 
although of comparatively small dimeneions more thaal,000 
flints were discovered on a few small patches of bare ground 
on its southern side. The number of small chips and flakes 
were so great at this place as to lead to the conclusion that 
flint implements were manufactured there during pre- 
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historio times. On tlie aide facing tlie north, althongh there 
was bore ground, not more than ten pieoes were picked np. 
Daring the Summer of 1880 the place was re-Tisited, and 
other flints were found there. About two miles east of this 
part stands Pule Hill, the -most striking and prominent 
emineoce in the neighbourhood, which proved to contain 
flints, though not in large quantities. Near the foot of 
the hill patches of subsoil were examined, and yielded 
upwards of 200 fragments of flint and chert, comprising 
chips and cores. While examining this part of the 
Pennine Range a sharp look-out was kept for other 
stones foreign to the district, but not a fragment was met 
with. Attention was next turned to an elevated and promi- 
nent ridge of moorland which lies about four miles west of 
Bochdale and then proceeds north-west towards the neigh- 
bourhood of Burnley. On several parts of this ridge flints 
had been picked up, the most interesting discovery being 
made on Middle Hill, near Wbitworth; At one end, facing 
the south, flakes and small cores and worked fragments were 
BO abundantly scattered over the bare ground that not leas 
than 350 had been picked up. It might not be out of place 
to call attention to one or two points in relation to the flints 
discovered. The well-formed barbed arrow-heads and other 
well-worked flints were so associated with those showing 
little or no design, such as chips and flakes, as to leave no 
doubt in the minds of the discoverers that th^ all had a 
common origin, and must have been fabricated by pre-hiatoric 
man. In all cases the flints, flakes, and cores were of 
comparatively small size, which might be accounted for on 
the supposition that this material was a scarce conunodity 
among the ancient tribes who inhabited these hilly districts. 
This would seem all the more probable if we take into 
consideration the only two possible sources from which the 
flints could have been derived, viz., the glacial drift and the 
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tax-off ohalk districts. So far as their investigatioiiB had 
gone, th^ had &iled to detect any trace of polished atone 
celts, and in only two doubtful instances had grinding or 
poUdliing of the flints been observed. Had these ancient 
Britons berai in the habit of using polished stone hatchets, 
it was not unreasonable to suppose that some of the fragments 
of them would have been left behind, especially at places 
where implements appeared to have been manufactured. It 
had been pointed out that on two hills flints had been found 
more abundantly on the southern than on the northern 
slopes, and this was true of almost all the elevated places 
where they had yet been able to detect flints. This might 
be explained by the supposition that ancient men selected 
the more sunny and warmer side of a hill for pitching tbeir 
tents and carrying on the work of fashioning their tocds and 
weapons. 



Mr. Atteen said he had been much pleased to hear the 
paper read. He ww, himself, one of the earliest investigators 
in the district referred to, and in 1874 he read a paper 
before the Society in ivhich mention was made of bis 
discovery of two flint flakes on Bull Hill, and others in 
other places menticoied by Messrs. Law and HorsfalL At a 
subsequent meeting he announced that he had further 
discovered a considerable number of flints on BuU Hill, 
and among the rest the two arrow-tips which he now 
exhibited, together with many scores of flakes, and one 
core. At one place the flint chips were so numerous 
that he was led to believe that flint implements had been 
manufactured at that particular place. The oocurrenoe 
of flint flakes in such situations was not uncommon. 
It hod been shown, by the paper just read, that they occurred 
on almost every eminence of the Pennine chain. Mr. Law 
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bad mentioned all the most prominBiit pointa in the diatriot 
of which Rochdale fomu the centre, and manj of those 
places he (Mr. Aitkeu) had himself yiaited long ago, and had 
found flints there. On the Yorkshire moors they seemed to 
ahound as much as on the western slope of the Pennine 
chain. Some time ago be visited Allendale in Northumber- 
land, and there on a patch of ground denuded of vegetation 
by the fumes from adjacent lead works, there were 
thousands of flint flakes and implements. He visited 
the ground, in company with a gentleman who had 
previously been there and collected a large number of 
specimens, among the rest are some beautiful arrow 
tips and a polished stone celt, and, like one of the 
flint chips mentioned by Mr. Law, it was in two pieces, 
the pieces lying some little distance apart. Flint 
implements had also been discovered on the Derbyshire 
Moors and his opinion was that they existed in large 
numbers on every prominent bill in the range from 
Derbyshire to Northumberland. 

Mr. Plant said he could fully corroborate all that had 
been stated relative to the abundance of flint chips, ovet 
the Lancashire and Derbyshire moors. He had himself 
found them in the neighbourhood of Oastleton, and near 
Burnley. They seemed to occur under about the same 
conditions aa those so well described by the reader 
of the paper. With regard to the age of the flints, however, 
he must differ from much that they had heard. Most of 
them he believed were nothing more than the ordinary 
" strike-o-lighte " and old gun flints, in common ose 
before the invention of Incifer matches and percussion 
caps. It was well-known that the moors had always 
from the times of the Britons and Anglo-Saxons — who used 
arrows — been hunting grounds for wild birds and animals, 
and the fact of broken flint arrow tips being found 
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(here now, might be Hooonnted for by their being thrown 
away or lost in the chase. Among the speoimens of flints 
exhibited be saw no such thing as a prehistoric weapon of 
defence except those arrow tips ; the rest were mere waste 
fn^ments of recent age. 

Mr. M. SriRKUP said that Mr. Aitken, in his remarks, 
carefully aroided hazarding any opinion relative to the age 
of these flint weapons. He (Mr. Stirrup) could not help 
being struck by their modem appearance, and was inclined 
to agree with Mr. Plant that they could not be taken — at 
least the great majority of them — as belonging to what Mr. 
Law had called pre-historio man. They differed from the 
genuine fliuts of pre-historio times. The latter always had 
a weathered appearance, whioh was totally absent from Mr. 
Law's specimens. Indeed these specimens, so fresh and 
new-looking were they, might have been ohipped only a 
few weeks or months ago. As showing how common was 
the nse of flint weapons among savage tribes, he exhibited 
specimens of worked arrow-heads from the United States. 
They had been need by the Indians in the pursuit of their 
game down to very recent times, and he was told that they 
might be picked up in hundreds in some of the American 
river-valleys — in Illinois, Indiana, sad elsewhere, 

Mr. AiTSEM said he did not know whether he understood 
Mr. Plant to say that all these remains were of Saxon and 
British age, or whether a portion of them were so. 

Mr. Plant : Only the arrow-heads. 

Mr. Aitken said that if Mr. Plant meant to suggest that 
they were of such modem origin he must certainly 
difler from him on this ground : when Julius Gsesar 
came to Kngland he found steel and iron in goieral 
nse among the inhabitants, and these metals being 
so much better adapted for purposes of the chase or 
war, as weU as all domestic uses than flint, they could 



jbyGoogIc 



□ot oonoeive it possible that tlie use of flint would be 
resorted to very extensively at any lutare period. It vas 
reasonable to suppose that those flint implements must be of 
older date than was assigned to them by Mr. Plant from the 
position in which they were found. Flint in the aeighbourhood 
of Rochdale was extremely scarce. The result of 15 or 
20 years' search had been to find only some eight or ten pieces. 
With regard to the so-called " strike-o-lights," it seemed a 
yery improbable place to look for them, on the top of a 
hill. He knew that these " strike-o-lights " were not 
uncommon, but it was not to be supposed that people in 
recent times would sit on the top of the Lancashire hills, 
1200 or 1400 feet above the sea, to smoke their pipes, 
and throw thmr tools away immediately after they had used 
them. They would be too valuable to be used in that way. 
Moreover, the abundance of the chips showed that they 
must have been extensively used in the places where they 
were found. He admitted Uiat flint, or some other hard 
material, must have been used alongside with steel to some 
extent down to the period mentioned by Mr. Plant, but he 
was not aware that it had ever been shown that stone 
implements were used in the Saxon period. They might 
have survived in some out of the way district, but more as 
curiosities than for general use. 

Mr. Plaut said he did not see upon the table a single 
flint which had upon it the skin characteristic of ancient 
flint implements. 

Mr. Dickinson said he recollected, when flint implements 
were first brought under the notice of the Society, that he 
was sceptical as to their ancient character: he was not 
prepared to run the full length that scientific men were 
then running. He was glad to find, now, Mr. Plant 
expressing much more ably the views he Mr. Dickinson 
then held. 
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The President in cloaing the diBcnasion aaid that what- 
ever differences of opinion might exist as to the age of the 
flints, they were not the leas obliged to Messrs. Law and 
Horsfall for their excellent papers and for the trouble 
wbioh they had taken in collecting that large number of 
specimens. The subject was a very interesting one, and 
probably they would feel impelled to continue their 
invefitigatioae. 
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TRANSACTIONS 



MANCHESTER GEOLOGICAL SOCIETY. 

Pabt XIV. Vot. XYI. Sbshoit 1861-82. 

At the Oedinaby Mebting of the Members of the 
Society, held on Tuesday, the 7th day of March, in &e 
Literary and Philosophical Society's Rooms, Q«orge Street, 
Manchester ; 

Joseph Dickinsoit, Esq., r.G.S., Vice-President, 
in the Chair. 



NEW MEMBERS. 



The following gentlemen were proposed, balloted for, and 
duly elected ordinary members of the Society : — 

John Davenport, Chamber Collieries, Oldham ; 
B. B. G-LOVEB, Haydocb, near St. Helens. 

The following are the recent additions to the Library: — 
The Amarican Institute of Mi n in g Eogineere ; Traneactiona, Vol. II. — 
Trom the Inatxiute. The Dundee Free Library: Report, 1881. The 
Oeologicol MogSiZiiia, Nob. 212-213. — PuTekatid. The Qeologiool Society, 
London: Quarterly Joomil,, No. H9. — JVom the Soeiety. In»titution of 
Mechanical Engineara : Proceediaga, No. i (Octohor, 1881.)— Aom thi 
IiutititCt. The Midland Institute of Engineei^: Transactioiu, VoL VII., 
Part &S. — From tht CeunM. The Uining Institute of Scotland : 
TmnaactioQi, VoL d., Fart« 10-11. — IVon Iht Cauneit. Uiueum of 
ComparatiTo Zoology. Cambridge, TJ.S.A. : Bulletin, No. 12, Vol. VI. ; 
■2'i 
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Nm, 1 to 5, VdL IX^fron AlKOaaltT Asauit. The North S 
Iiutituta of Eogmeen: TranractionB, VoL n., FtirtB 4-5; Vol. IV.; 
Vol. v., PbtU 1-2; Vol, Yl.—FroM tht Council. The EotsI Dablin 
Sooiaty : Sdentiflo ProoeedingB, Part 7, Vol. H. (N.8.) ; Parts 1 to *, VoL 
m. (N,8.) ; Sciantifle Tnuuactioiia, Pftrta 13-14, VoL I. (N.S.)— JViwt (** 
Saeiify. The Soytl Physical Society, Edinbnrgih : Proceedings, SesmoD 
nan-Si. —I^em IA4 SoeUts. The Sojal Society ; Proceedings, Noe. 217-213, 
VdL XXXm.— JVvm (As Simety. Victoria: Heports of the Mining 
Suiveyots and Hegistrara, Quartet ending SOth Septemlier, 1881. — From 
Ih4 Royal Soeitlji, Jf.S. W. Der Kaiserliclien Leopoldinisch, Caralinischen 
Dentaohen A^ndemie der Natoi : Odd Numbers of Traasactiona. Der 
Dsntaohea Oeologisohen OeeeUachaft : Zeit«clirift, Band XXXni., 
Haft 3, ISSl. — From th* Soeitty. L'Acadfimie Imperial dee Bciencea de 
St. FeteniboiiTg : M&noirea, VII* Serie, Noa. 1 to 4, Tome XXVI. ; and 
No. 2, Tome XXIX. ; Bulletin, Nos. 1-2, Tobs XXV.— ^nm lA^ Aeaitmy. 
Sooieti Tosoana di Sdeuee Natnrali : Procesai Verbali, Vol. m. — From tht 
Soeitty. Soci^ Giologique dn Nord : Annales Vm., \S%0-S\.— From tht 
Soeitly. H. Accadaniicft dei Linoei: Tranenntis, Vol. VI., Faa. 3-7*.— 
Froia tht a 



THE LONG-WALL SYSTEM OF WORKING 
COAL AT WESTLEIGH. 



The discussion on Mr. Hilton's paper, read before the 
Society on 6th January, was resumed. {See Part xii.. 
Vol. XVI.) 

Mr. Hilton, in reply to the Chairman, said that he had 
nothing to add to the paper ; he had simply stated the facts 
with regard to the working of the Weatleigh Mine, and if 
any gentleman desired further information, he should be 
glad to supply it. 

Mr. C. F. Clark asked whether the Hindley 4ft. 
overlying the 6ft. bad been worked. 

Mr. Hilton replied it had not. 

Mr. Clark said that the reason why he did not work 
long-wall at their pits was because he was afraid of making 
too much dirt. 
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Mr. Woodward : There is one thing which is not quite 
clear to my mind, although I have been down this mine and 
have seen the workings. The paper, I think, says that they 
work at "the end of coal," but according to the plan here 
shown, and the direction of the inclination of the mine, I 
cannot quite see how they can be working at " end of coal." 
It seems to me, from the direction of the drawing roadB, that 
they are working half end and half face, and pretty nearly 
in the line of cleavage of the coal. If I am mistaken, I 
should like to have it explained. I would also like to aak a 
question with regard to the cost. I cannot quite see 
how the oost of timber should be reduced from 3d. to ^. 
per ton ; it seems to me a very large reduction. 

The Chairman : If Mr. Woodward will be good enough 
to look at the place again, and observe the north point, he 
will see that the ruled lines do not really represent the 
cleavage of the coal. I think most of us know that the 
cleavage runs in a N. W. direction ; this is shown as running 
N.E. 

Mr. J. 8. Martin, (Hon. Sec.) : The shading, in the plan, 
has been merely put on by the draughtaman instead of 
colour ; it has nothing to do with the cleavage. 

Mr. Woodward : My difficulty is this : it appears to me 
the levels are driven upon the true end of coal, and that the 
working face is not going upon the end of coal, but is half 
end and half faoe. That is the thing I look at ; but of 
oonrse, according to the dip of the mine, the cleavages would 
run half way across that north point. 

The Chairman : I think I can explain that. I believe 
long- w^ work was first commenced at the right hand side, 
and that it was driven towards the right almost upon the 
faoe of the coal ; but, going up-hill, the workings will be 
pretty nearly on the end — about half end and half faoe. 

Mr. Woodward : I can qoite nnderstand that on the 
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right hand aide the working has gone on the end of cool, 
but not the face as now advancing. 

Mr- Hilton : The coal ia not exactly on the end, but it is 
ahnost on the end — the levels are on the face of coal. It is 
as near on the end as we can get it. As to the cost of 
timber, it is, as I have stated, ^d. per ton. The reduction, 
I suppose, is owing to the roof requiring less timber, being 
supported by the packing behind. In fact, it works out less 
than ^., taking a quantity at once. 

Mr. Martin : A good deal has been said and written 
recently with regard to the use of powder in mines, and I 
think the Trenoherbone, on Wigan 9ft. Mine, is one of 
those which has been referred to in some reports as requiring 
exceedingly heavy charges, about 21bs. or more of powder. 
I should like to ask Mr. Hilton, inasmuch as in this colliery 
powder is not now used at all, whether he can give any 
account of the relative cost of working it with and without 
powder. Then, when a fall has taken place, can the hollows 
be kept clear of gas behind where the men are working, 
and what means are taken to remove gas in the event of its 
accumulating P With regard to the cost of timber, I assume 
it is not the cost throughout the mine, but at the face only, 
which is referred to. 

Mr. Hilton : That is so. The timber used for propping. 

Mr. Mabtin : This question with reference to gas lodging 
in cavities, sometimes not more than two feet high, where 
powder is allowed to be used at all, is one of considerable 
importance, and necessitates care. That is my reason for 
asking the question. 

Mr. Hilton : There has been no comparison made of the 
cost of working with and without powder at TVesUeigh. 

Mr. Martin : Can you speak of it in the same mine, 
whether at Westleigh or elsewhere, in comparison with 
pillar and stall, where powder is considered necessary P 
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Mr. Hilton : I have tried to get at it, but have not been 
able to satisfy myself sufBciently to give an answer tliat I 
should like printed. We can soarcely get at it, unless it is tried 
in the same mine and exactly under the same conditions. 
(Hear, hear.) Tben, as to falls in the goaf. Occasionally 
we have falls before we can get it properly packed, and at 
once gas is seen in tke cavities, but tliis is removed as 
quickly as possible by placing brattice cloth in order to 
force a current into the cavity. 

Mr, J. S. Burrows said that with regard to the 5-ft., or 
Trenoherbone mine, if there was such a roof as they had in 
the adjoining colliery, he did not think it could possibly be 
worked by pillar and stall. Powder was not used lest there 
should be gas in the cavities behind the men. When once 
a start was made— and it wa^ always with considerable 
difficulty — they could get the coal without powder. He 
should say, as a rule, taking the coal to be of the ordinary 
hardness, he did not think if they began without powder 
the cost would be very much greater than if powder were 
used. The difference would be practically nothing, 

Mr. Martin : My reason for asking is because I have seen 
it stated in the Colliery Q-uardian that to do away with powder 
would increase the cost of working from 6d. to 2s. 6d. per 
ton, or some apparently excessive figure. 

Mr. Hilton : I have no doubt that, in some cases, what 
is said by the Colliery Guardian is quito true. I have no 
doubt it would cost 7d. or 8d. per ton more to work it 
without powder by the pillar and stall. 

Mr. Mabtitj : Working long-wall in those mines — can 
they be worked advantageously without powder ? 

Mr. Hilton : They have tried the long-wall system and 
it proved a failure : they had not sufficient packing stuff, 
and having a hard floor and roof it became unmanageable, 
and they had to resort to pillar and stall. 
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Hr. UAKnn : I asked with reference to working the seam 
whether, if wide work were introduced, and the principle 
oarried out thoroughly and well, it would increase ihe cost. 

Mr. Hilton : If it oould be introduced I do not think it 
wotdd cost any more. 

Mr. Burrows : I was speaking of wide work when I said 
that it would probably not cost more. There is one others 
matter about the use of powder for wide work — following up 
Mr. Martin's question about cavities. You cannot always 
clear them with brattice cloth. I have purposely explored 
them in order to get at the source of the mischief, and have 
TOry often found the gas issuing out of a break in the roof. 
It rises from the workings below, no doubt, and no amount 
of brattice will remove it entirely. 

Mr. Wallwobk : We have not worked much at our 
oollieries without powder, but I think every practical man 
will say that in some mines the disuse of powder would add 
a littlo to the cost of getting the coal According to ray 
experience — and it is a pretty long one — a good deal less 
powder might be used ; especially where long work is 
introduced and could be maintained. 

In reply to the Chairman, Mr. Wallwoek said that he 
had driven a good many more narrow levels than wide ones. 
In future, wherever he had to open out, he should try more 
than he had yet done the opening of wide places, and 
packing both sides. He had already done this in some 
places, and it seemed to answer pretty well. He did not, 
however, advocate the beginning a pit and getting coal, 
wherever they drove, either narrow or long work ; he should 
rather get to the far end and work back. He should bring 
it back in long work. 

Mr. Topping : We are working the same seam, but not 
long wall. Having seen the work at the Wigan Coal and 
Iron Company's Oollieries, however, I am conTinced that it 
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is the correct method, where it can be fully carried out. It 
may also be the least expensiTe, but it is certainly the safest 
Bat it is not to be supposed that because the 6ft. ia got at 
Westleigh by long-wall, therefore all mines in the 6ft. in 
theWigan district can be so worked. My experieace is directly 
opposed to that. I have come to the conclusion that, in our 
individual case, the coal could not bo worked to greater 
advantage thau it is, bj any other system. The method 
adopted at Westleigh, whilst it may be a guide to some, 
cannot dictate to all, or be taken as a hard and fast line for 
ail to follow. Our 6ft. mine, which is considerably harder 
than the Westleigh Beam, is worked with powder, and we 
find that, in the narrow {daces, every fourth wagon is one 
of slack. There is about 75 per cent, of coal, and 25 per 
cent, of slack. The width of a place is never more than 9ft. 
That is in straight work ; but where we drive a 4 yd. place 
without powder, we get a very muoh larger per centage of 
ooal than if the places were much narrower. It would 
be a very senous thiag if we were to attempt to op^i 
out the 6 ft. coal long- wall, and it would jeopardise the other 
mines above, or bring about what the landlord might teim 
a breach of covenants. 

Mr. DouD : The figures in the paper represent the coat- 
of getting as exceedingly low : Is. 6^. and 8d. — that is, in 
all 2s. S^d. But that, I presume, scarcely brings the coal 
to the pit shaft. It does not raise it. It means, I suppose, 
28. 2jtd. at the shunt : the distance, therefore, between the 
shunt and the pit shaft has to be estimated. Then there is 
the coat of raising it and putting it into screens ; and putting 
together all these incidental expenses, there will not be 
found any real subatantial gain. The whole question is one 
of safety ; that I admit. 

Mr. Mekfyn said that where the long-wall aystan was 
properly worked, there should be no neoeaaity for timbering. 
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He TaB muoh in favour of pillar and sttdl. In Yorkshire 
(hey had to do away with powder in aome of their mines, 
and the extra cost was about 2^A. per ton. 

In answer to the Chairman, Mr. Merftn said the seam 
would be about 7ft. or 7ft. 6in. 

Mr. Kadcliffe said that he had seen the long-wall 
ejstem at Westleigh, and it impressed him as being about 
the best he had seen. He is just now starting the Eoger 
mine at Dukinfield on the same principle. 

Mr. S. B. GiLEOY suggested the expediency of tapping 
the underlying seam, sp as to draw off any acciuDulated gas. 

The Chaikiun : I think Mr. S. B. Gilroy has named a 
very important matter with regard to the working of th^ 
ooal — that is, letting off the gas from the seam which lies 
40ft. below the main bed that is being worked. As soon 
as this shaft was sunk, it being in my district, I asked Mr. 
Martin to go over and see if it was making much gas, as I 
expected a large quantity coming off, every other pit in the 
Wigan district, except Mr. Topping's, having fired. Mr. 
Martin visited the pit, and reported to me that it was 
making a very large quantity of fire-damp, but that he 
found every precaution being taken which appeared to be 
' reasonable. Hearing of this large quantity of gas, I went 
over to see for myself, and went round the pit with Mr. 
Jackson, Mr. Hayes, and some others. We found gas in 
large quantity being given off, as is common in this seam. 
In talking the matter over with Mr. Jackson, we agreed 
that it would be desirable to put a bore-hole down to the 
coal which lies 40 feet below, and see what gas it would 
then give off. The result was that the gas when first tapped 
oame off at a pressure of 30 lb. on the square inch. The 
egress of this gas was found to be a source of some incon- 
venience and danger in the mine ; but this was got over by 
putting an iron pipe into it furnished with a stop cock, and 
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having tlua stop <Kiok cl<»ed when the men were at work 
and open onl^ when they were out of the mine. In this 
way the gas was let off antU the pressure was reduced to 
about Idlb. on the square inch ; and I think at that pressure 
they have found gas in all the succeeding holes they have 
put down. Had these bore holes not been put down, it ie 
not improbable the lightest mistake would hare brought 
about the same results as have been experienced in so many 
other mines in this seam. It has not only had the effect of 
letting off the gas and getting rid of it, but also of reducing 
the pressure very considerably, and it is one of the items by 
which the cost of timber has been so considerably reduced. 
It has taken the pressure off, so that they have now nothing 
to deal with but the pressure of the superincumbent strata. 
The gas, as tested lq the North of England, attains 700 lb. 
pressure on the square inch. In this case the pressure they 
are getting is only about equal to the actual weight of the 
strata, between the seam which they are working at and the 
depth to which they have bored. You will see these bore- 
holes marked on the plan. After finding successful results 
from one, and after some months' use of this they sank 
other two near the faoe, and now they have six or eight, as 
shown on the plan. The colliery at the time these sinkings 
were made was on narrow work, and the workings had to be 
bratticed very closely up to the face, sending round the face 
a strong current of air. It was in consideration afterwards, 
I think, that they resolved upon resorting to long-wall ; and 
this has had the effect of letting off the gas so gradually 
that I am not aware any uniisual difficulty has been expe- 
rienced in the working of the mine, although it is emitting 
the large quantity of fire-damp which I have mentioned. 
Another point worth special notice in the working of 
the long-wall system is the very large quantity of dirt they 
make by holing. According to the section, they are holing 
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3ft 7in. of dirt, and tliRt dirt fills up the gobbings almost 
as tight as tbey can stow it, leaving no cavities for gas to 
lodge in, sQch as would oooor were the workings only par- 
tially or scarcely filled at all, as does take place in some 
mines. I should like to ask Mr. Hilton whether they have 
yet pat a bore-hole up to the seam above. It might be 
important to see whether the gas in it is existing under 
similaT pressure and quantity as the others, 

"Ht. Hilton : The bore-hole has been started to the seam 
above, but it is not yet finished. It is some distance up, but 
has not tapped the coal yet. 

Mr. Topfikq: There oan be no doubt that the patting 
down of these bore-bolea lessens the pressure considerably, 
and thus contributes to the decreased cost of timber neces- 
sary in the pit. But I should not like it to go forth that, 
because the holes hare been put down to the lower seam, the 
gas from that seam has mainly contributed to the explosions 
of gas which have taken place in the Wigau 6ft. mine. As 
I said before, whilst it is prodent that these bore-holes 
should — and I think they might be put down, whether 
the work ia narrow or long work, I believe the main pressure 
of gas has come out of the 6ft. mine itself. We have bored 
holes in the leading levels, and we find that in the softer 
coal the pressure is 401bs., whilst in the harder — about 18 in. 
below the roof — where the bulk of the gaa ia given off, we 
get 651bs. This pressure was given instantly, and it con- 
tinued for fourteen days; and I hare not the slightest 
doubt that, if we could bore a hole sufficiently advanced 
the pressure of gas in the 6ft. mine would reach 20001b8. on 
the sqnare inch. 

The Chairman : I do not think the gas will be found in 
any instance to have a pressure greator than the super- 
incumbent strata; and as yet we have not found it to exceed 
eOOlbs. or TOOlbs. on the square inch. 
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Mr. Maktim : With referance to the objection Mr. 
Topping has raised to working by the long-wall sys- 
tem, when two or three seams are worked together, how 
would it apply if they worked it to the far end, aa Mr. 
Wallwork has suggested P If the levels were driven 20 
yards wide, to the further end, then work the two seams or 
three seams together — keeping the faces as nearly as 
possible equal — ^wonld the long-wall system be advantageous 
or disadvantageous P 

Mr. ToFPixo: Mr. Martin assumes a case, and the. 
assumption is this — that the three mines can be worked 
long'wall. My position is — that our Wigan 4ft., with the 
30 yards of rock roof restiag upon it, cannot possibly be 
worked by long-wall to as great advantage as it is now 
worked ; but if all the mines ooold be worked simultaneously 
on the system of long-wall, and were equally applicable to 
be so worked, then long-wall would be the correct thing. 
It is simply an assumption. 

Mr. Mabtin : One is as much an assumption as the 
other — to say that it cannot be done if it has never been 
tried. 

Mr. W. PicKARD, bore testimony, from his inspection of 
the mine, to the excellent results of the long-wall system at 
"Westteigh. ^==^^^^= 

SAFE LIGHTING OF COLLIERIES. 
By Mb. W. E. Teale. 



Mr. Tealb said, that the lighting of collieries is eminently 
unsatisfactory, is generally acknowledged. It is important 
that st«ps should be taken to diminish this loss of life from 
explosions, and I trust that this paper will be the means of 
leading some of those who are responsible for the safe light- 
ing of collieries, to carefully weigh the reasons which I 
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propose to Bdrtmce, why it is possible to do bo with safety, 
and also in other respects, it is to the advantage of all 
ooncemed, from the owners down to the smallest boy in the 
pit. The rapid deTelopment of coal mining during the last 
20 years, the constantly improving machinery that is being 
used, the improyement in the methods of ventilation, the 
greater area and depth of mines now worked, the rapidity 
with which the coal is won, is truly surprising, and would 
tempt one to exclaim — "There are no difficulties that the 
mining engineer is not able to grapple with and overcome." 
But, although so much has been done oaA such rapid 
progress made, there is one portion of the surroundings 
connected with the working of collieries which, I venture to 
say, has had less light thrown upon it than any other 
matter connected with collieries, and that is, lighting with 
safety. Of all subjects it is the one that is most present to 
every one who descends the pit, and it is the only one that 
all who are occupied in collieries are obliged to have to do 
with. And, further, there is nothing concerning collieries 
in which there is a greater divergence of opinion. As a 
proof of this, it is only necessary to travel throughout the 
coal fields. Lamps of almost every conceivable shape and 
kind exist. Collieries will be found using naked lights, 
some with part open and closed ; others use Davy, Clanny, 
Mueseler, Stevenson, or a combination of two or more binds. 
The system adopted in their use and management is almost 
as varied. The reasons given for the different systems 
pursued are most curious. The only conclusion that one 
can come to — ^tbe first step to be taken towards an improve- 
ment in the lighting of collieries, is, to try and reduce the 
great mass of divergent opinions and lessen this anomaly. 
I am strongly of opinion that naked lights should be 
abolished, and that the safest description of lamp securely 
locked should be used. By the term safety lamp, I mean such a 
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lamp as will give security in a still atmosphere, or under a 
pressure of ezplosive gas, and that will effectually prevent 
the user of it from exposing the Same, give sufficient light, 
and which may he examined in all its fitting parte; above 
all, should be aeU-extinguishing when placed in an explosive 
atmosphere. The use of such a lamp would not prevent 
matches being taken down, or the wilful destruction of the 
lamp ; hut the utility of matches for the purpose of re- 
lighting the lamps might be made practically impossible, 
and the attempted wholesale destruction of his fellow-men 
and suicide of himself is a contingency that would be pre- 
vented by the extinction of the flame in an explosive 
atmosphere. The production of the Davy, Clanny, and 
Stevenson lamps was thought to provide a means of safely 
lighting collieries; but experience has proved, unfortunately, 
they are not to be relied upon. With regard to the Davy 
lamp in the hands of a competent man, it will be found in 
most circumstances a valuable means of detecting gaa with 
little risk. Its disadvantages are — it cannot be relied upon 
if submitted to a current of explosive gas, at or exceeding 
5 feet per second, and will, if allowed to continue burning 
in gas, cause the gauze to become heated sufficiently to ignite 
the surrounding atmosphere. In submitting this lamp to 
tests favourable to causing an ignition of gas — i.e., the 
atmosphere shall be so composed as to give the best effect — 
it will be found that the gauze will become filled with a blue 
flame, and continues burning until the gauze arrives at a 
flame heat, and eventually £res the surroundiug atmosphere. 
By causing the gas to pass through the lamp, or the lamp 
to travel through the gas at varying velocities, the ignition 
takes place the more rapidly it approaches the t{>eed of 6 to 
7 feet per second. No safety lamp can be so easily the 
meuis of causing an explosion as the Davy lamp, on account 
of the ease with which it frees itself from the results of 
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oombostion — carbooio acid ga»-~the very current finding on 
one side the means of snstaining combustion, and on the 
other driTuig ont the carbooio acid gas. The Clanny variee 
considerably as to its action under similar conditions. The 
glass or combustive chamber acts as a receiver for the 
carbonic acid gas, the gauze above being filled with blue 
flame; the heat produced causes the carbonic acid gas to 
circulate, and tends to lover the heating power of the flame, 
prolonging the time taken to ignite the surrounding atmo- 
sphere, and requiring an increased yelocity of 2 to 3 feet per 
second more than the Davy to produce the same eflect. The 
action of the Stevenson is very different to either of the two 
named. The comboEtiou of the flame is maintained by small 
openings beneath the flame ; these perforations are only of 
sufBcient size and in number to support combustion under 
conditions that are favourable, viz., freedom from gas. 
When, however, the air is charged with gas, the carbonic 
acid gas produced by combustion has ordinarily not the 
power to pass out of the lamp, but falling by its own specific 
gravity, extinguishes the light. Should, however, the flame 
within the glass cylinder be prolonged sufficiently, and the 
velocity increased, the power of driving out the results of 
combustion, materially assisted by the increasing temper- 
ature, will be attained, and the ignition at a velocity of 10 
to 12 feet per second will take place. An explosion of gas 
may take place in two ways, viz., the gauze becoming heated 
to a flame heat, or the temperature of the flame burning 
within the cylinder increasing to such an extent as to throw 
oS the results of combustion and allow it to pass through 
the meshes of the gauze without the latter having the ability 
to reduce its temperature below the ignition point. I do not 
think it is posaibl i for a visible flame to be passed through 
the meshes of a gauze 28 by 28 to the square inch, or a less 
sized mesh than will allow a certain amount of air to 
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surround and pass with it, eo as to support combaetiou 
through 80 narrow a passage as the meeh of a gauze. It is 
necessary to investigate the aotion of the different lamps, and 
the results produced, in order that they may he so constructed 
as to give the hest results under ordinary circumstanoes, and 
provide a remedy when submitted to more severe conditions. 
Besides the lamps named, the Mueseler or Belgium lamp may 
be described as an upcast within a downcast shaft, the 
chimney surrounded at its base with a circular piece of 
gauze fitting within tiie gauze cylinder, the wiok tube 
being surrounded by the glass chamber, the oil vessel when 
screwed into position holding the glass tightly. The fiame 
of the lamp under ordinary conditions is fed by the air 
passing in through the lower part of the gauze, the circular 
piece of gauze surrounding the chimney down the inside of 
the glass and to the lower part of the flame, the results of 
combustion passing through the chimney. The conical form 
of the latter will allow the passage of the carbonic acid and 
vapour produced by the combustion of the oil, but if the air 
with which the lamp is fed be charged wi<h carburetted 
hydrogen, the form of the chimney prevents the increased 
quantity of carbonic acid gas from passing away freely ; 
falling into the glass ohamber more rapidly than the 
ventilation can contend against, the flame is forced from the 
wick to the underneath part of the gauze, and continues 
burning until the glass chamber is filled with carbonic acid 
gas, when, if the heat generated is not sufficient to overcome 
the resistance of the horizontal gauze and pass into the upper 
cylinder, the flame is extinguished. Submitted to tests 
similar to the three lamps first named, this construction of 
lamp gives much better results, going out much more rapidly 
and withstanding a much higher velocity of explosive gas. 
But under certain conditions this lamp wiU cause an ignition, 
and I attribute it to the base of the chimney being 
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lengthened below the gauze, which prevents the glass 
chamber from becoming perfectly filled with carbonic acid 
gas. The results of the Commission in Belgium caused them 
to recommend this lamp for adoption as the nearest approach 
to a safety lamp, although they were alive to the fact that 
under certain conditions it might become the means of an 
explosion, as the following extract will explain: — "The 
whole of the experiments have proved that no means of 
lighting can be aa absolutely safe. So far as the Davy and 
the Pirion lamps are conoemed, it haa been shown from the 
beginning that they give no kind of security in an explosive 
current travelling 170 m. per aecoad. The Commission has 
only used these lamps when it desired to produce explosions, 
and principally to assure itself of the compositions of the 
mixtures. The Hueseler lamp, typer or not type, has 
generally behaved well ; nevertheless, it has in many cases 
produced explosions, of which the decided causes have not 
been known ; the special manoeuvre of the hydraulic valve, 
the greasing of the horizontal gauze, swinging, and the 
whirling ascending currents, have also produced explosions." 
With respect to the Belgium Mueseler lamp, it does not 
consist only in having a chimney surrounded by a gauze, 
but in having the chimney with a sufficiently small outlet, 
and that the gauze shall be accurately fitted. When turned 
on one side, so that the flame is out of the perpendicular of 
the chimney, the ventilation becomes reversed, and the action 
of the carbonic acid extinguishes the light. If the flame is 
allowed Ia become too large, so as to cause soot to be 
deposited, the flame is deteriorated, and does not give 
sufficient light. This gives rise to attempts on the part of 
the lampman to improve the lamp by cutting away a portion 
of the chimney, so that the diameter of the outlet is increased, 
in Utis condition ; or, if the gauze is imperfectly fitted to the 
chimney, will, when the lamp is placed in explosive gas. 
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become filled with flame between the gauze and obimucy. 
It then becomes far more dangerous tban any other lamp. 
The diameter of the gauze allowing a larger body of flame 
to etxiet, and the chimney snrrounded by flame absorba and 
retains the heat (which ought to pass away), until a flame 
temperature is obtained, and an ignition of the surrounding 
atmosphere ensuea. I would here urge upon all who have 
or contemplate using any Mueseler lamps, to carefully 
watch these two points, viz,, the area of the outlet of the 
chimney, and the perfect fitting of the horizontal ganze. 
The Davy, Clanny, and Stevenson were the lamps generally 
used up to the last few years, and the Mueseler was the 
system selected in but three or four instances. Many modi- 
fications have from time to time been introduced, but have 
failed to supplant those, with one or two unimportant 
ezoeptions. In the Mines Regulations Act, it is stated that 
where lamps are to be used they must be securely locked. 
The lock (so called) is a small screw passing through the 
lower part of the gauze portion of the lamp, and into or 
against the oil vessels. Such an arrangement can be over- 
oome, and the light exposed with the greatest ease. It is 
quite certain that there ia no one here who would consider 
any valuables they possessed secure if placed in a receptacle 
with a lock of this description as the only means of pre- 
venting their property being stolen. Yet it is placed on 
the lamp, and considered sufficient protection to the light, 
the exposure of which might cause a loss of life which, in 
vdue, cannot be compared to anything else. The rules 
affecting lamps provides that no instrument is to be taken 
down for tlie purpose of unlocking the lamps ; but nails> 
wood, penknives, string, and many other appliances are 
generally at hand, and will effect the purpose of opening 
such a lock. I know of an instance where a lad opened a 
lamp with the comers of his shirt ; and another, where the 
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lamp was locked by a man with hia teeth ; and a third, 
unlocked with a penknife. The padlock, when need, is little 
better and far more treacherous — they hare been known to 
fall oS ; the simplicity of the lock is such that a bent wire 
or strong pin is used as a means of rapidly imlocking the 
lamp. 

Locks in great variety have been invented ; pneumatic, 
hydraulic, magnetic, lead plug, and spring lock, all have 
either failed in their supposed security, or else the screw lock 
is considered safficient. If the locking of a lamp is of the 
slightest utility as a preventative, it should be so looked that 
neither master nor man can open it in the pit to expose a 
naked light. Considering the vast number of men and boys 
employed, the inducements that are at times, if possible, to 
open the lamp, such as losing his light, the wick fouling in 
the tubes, occasionally for a smoke, &c., — that it is possible 
to do so without detection, and can be effected without 
difficulty, — it is not to be wondered at that tampering with 
locks so frequently occurs ; more particularly when we con- 
sider such men may be practical colliers, and, in their own 
estimation, able to judge whether it is safe to open a lamp or 
not. Punishment may act as a deterrant and diminish this 
risk ; but is no satisfaction to find, after lai explosion and 
loss of life, that a lamp top is found separated from the 
bottom. The only plan to adopt is — cause the exposing of a 
lamp Same to b^ impossible, and this will tend towards 
safely lighting the colliery. 

Knowing that the locks of lamps can be so readily opened, 
does it not cast a serious responsibility upon the manage- 
ment, if it is possible to securely lock the lamp, and yet 
continue a system that has so constantly proved a failure, 
simply because it has by custom gained the name of a lock, 
or because it is used by neighbours, or is the lock oi the 
district P It is not long since, that some magistrates 
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remarked, in fining a man nominally for unlocking his lamp, 
that his pnnishmeut would have been more severe had it 
not been that otbere were to blame for allowing auoh a 
locked lamp to be used. This point is worthy of the most 
serioos conaideration of managers, as it neither carries out 
the letter or the spirit of the Act, and is an entire mis- 
nomer and an absurdity to call a screw a lock. 

The portion of a complete safety lamp that is of the 
greatest value, and whioh has so far mainly baffled all 
attempts to perfectly secure, is the flame or power of giving 
light. Ill surrounding it with a covering, however clear, 
the rays of light are absorbed to some extent, the quality 
depreciated according to the construction of the lamp. It 
will be well known that with candles, gas, or oil, the pro- 
duction of a flame is the same. The application of heat 
ignites the hydro-carbon vapour. The oxygen of the 
atmo^here, of which it forms so small a portion, combines 
with the hydrogen, producing heat and raising to incandes- 
cence the particle of carbon giving the light. That the 
centre of the flame is filled with unconsumed vapour will be 
well known, and that the vapour is not consumed until it 
comes within the circle of fire surrounding it, — the results 
of the combustion of the hydrogen and carbon producing 
vapour and carbonic acid gas. It is worthy of note how 
beautifully nature supplies the needful amount of oxygen, 
and that the nitrogen of the atmosphere retardd the more 
aotive and rapid combustion of the carbon whioh, if properly 
controlled and utilised, gives the greatest amount of light. 
This gives one to suppose that the results of combustion 
were intended to occupy a far mora important part than they 
are usually assigned in the safety lamp. The various oils used 
in the safety lamps vary considerably in their composition. 
The relative proportion of hydrogen and carbon in connec- 
tion with the amount of air to snpport combustion difler 
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T«r7 oonsiderably, and it is of the utmost importance that 
the amount of carbon to be conHumed is not too dense ; other- 
wise tke oxygen has more work fhsn it can possibly effect 
vith advantage, — depreciating the illuminating power of 
the tight and the temperature of the flame. The complaiat 
of bod oils, smoky flame, and omsting on the wiok frequently 
arises from employing an oil too densely charged with 
carbon. On the other hand, when the supply of oxygen, 
and particularly when combined with hydrogen oarburetted, 
causing the too rapid combustion of the carbon, it produces 
heat at the expense of light. 

I give an example of this at the end of my paper, which 
was made some years since in the form of a comparatiTe test 
by the spectroscope of two lamps, viz., Gteordie or Stevenson 
lamps, constructed exactly alike as regards the top portion, 
but using two different kindu of oils. (I am indebted to 
Mr. Thomas Harrison for making this test.) The late Pro- 
fessor Willee, in preparing a paper for the Society of Arts, 
conducted some elaborate tests with the photometer to show 
the amount of light lost in passing through the covering of 
the different kinds of lamps. It will be seen from Table II. 
that the loss of light in the Davy and Stevenson is immense, 
and that the Clanny flame, although only surrounded by 
dear glass, lost as much as 38 per cent, when compared with 
the naked flame. Tet the Mueseler gained slightly when 
submitted to the same test. 

The construction of the lamp accounts for this difference ; 
in the Clanny the cold air rushes on to the top of the flame, 
reducing its temperature and light-giving power. Wherever 
the heated column of carbonic aoid gas in the Mueseler lamp 
ascends the chimney, the air becomes heated iu passing down 
tiie side of the glass, imd as^ting the flame at its lower part 
without cooling the light-giving rays. 

The power of lowering the flame temperature of di^reut 
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lamps to the point of extinotion is also giveii in tabulated 
Form nt. (To Mr. J. Longden, Blaokwdl Colliery, I mn 
indebted.) 

As a perfect combustion of the oils used gives the best 
results as regards the light, to a greater extent it improves 
the temperature of the flame. 

To the heat of the flame depends the poorer of detecting 
gas, but as the presence of gas in small quantities shows 
itself in such a shadowy form, it is found necessary to 
reduce the light, so that its brilliancy may not obliterate 
the appearance of the halo which appears. But presuming 
there are two reduced flames of equal size, with a diflerence 
of temperature equal to 30 %, whenever the flame with the 
lower temperature detects gas, the flame with the higher 
temperature will detect it more distinctly. If the proportion 
of gas is reduced to a point that the cooler flame will not 
show it, the other will do so most unmistakably. If there- 
fore a flame can be used for detecting a smaller trace of gas 
than another, it should be adopted ; — the smaller the trace 
of gas detected, the better for the safety of the colliery, 
always presuming the information will be acted upon by 
way of providing ventilation to diluto the air passing 
through the mine, beyond the power of detecting so small a 
trace of gas. 

With reference to the vast number of tests that have 
taken place during the last twenty years, the reports of the 
Oommitt^ appointed by the North of England Institute of 
Mining Engineers, extending from 1863, and reported in 
their Transactions in 1867 — experiments in Lancashire, 
Yorkshire, and elsewhere— were published at the time. The 
results of experiments in Bdgium, and more recently in the 
adjoining district of Wigan, and which form part of the 
Tranfiactions of this Society, are all worthy of investigation. 
It would be difficult to antioipato what will be the results 
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of the Royal Oommissi(m at present mvesti^ting the snbr 
ject. But the only conclusion that can be aniTod at so far 
is simply this, that at the present time the Davy and Clanny 
are thoronghly unreliable, both as regards withstanding the 
presaore of gas, methods of securing the flame, and quality 
of the light ; that the Geordie, although slightly safer as 
regards the flret-oamed qimlity, is no better than the Davy 
and Olanny ; that the Mueseler is still an improvement, hot 
not perfect as regards the severest forms of test, and also as 
regards light, is on the same footing of insecurity as the three 
named with regard to locking. 

The addition of a Shield to the Davy does not improve its 
security, and a second or double gauze will only retard the 
time of explosion. The addition of a tin case, in improv- 
ing its safety in one respect, depreciates its quality as 
regards light, which is already poor enough, and I fear 
will not give that security when submitted to exhaustive 
experiments as regards its power to withstand the pressure 
of gas ; but, on the contrary, after the burning gas is 
nLaintained a su£Scient time, explode in the same way that a 
lamp with a cylinder of glass from top to bottom outnde 
the gauze will. 

An ordinary Davy will explode at and over 5 feet per 
second ; with a jet of coal gas allowed to play upon the 
gauze, the flame can be abstracted from within the gauze ; 
with a jet of pure hydrogen gas a flame can be obtained 
from the. wick without heating the gauze to any extrat. 
Again, if this lamp is placed in a tin case with only 
one opening to allow the passage of a stream of hydrogen 
gas, and covering the top with a piece of cardboard or 
thick paper, an explosion will take place. With the 
Olanny and Stevenson, they will only to the extent of 
4 or 6 feet per second extra velocity retain their safety ; 
and when tested with hydrogen gas, are no safer than the 
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817 
Davy, and with an ordinary coal gaa jet the flame can be 
abstracted. 

My connection with the subject of safety-lamps ia now of 
some years' standing, and it was entirely owing to the 
nnmerouB accidents and large loss of life from ezplosiona 
taking place some years since, that I was led to consider the 
subject, and since then have practically devoted the whole of 
my time to it. The first part undertaken was the lock, and 
the principle adopted was* to follow nature as closely as 
possible : deprive the flame of air and it dies. After many 
failores in bringing mechanical arrangement to bear, the 
lock now known as the Protector resulted. Its security lies 
in the fact that to open the lamp can only be effected by 
unscrewing the lamp, and in performing this operation the 
light is extinguished. There is no key, no meaus of 
getting at the bolt unless the light is out and oil vessel 
removed. In perfecting the lock it was absolutely neces- 
sary to dispense with the pricker, otherwise it only required 
the wick to be pushed up far enough to overcome the length 
of the extinguishing tube, or else necessitated the tube being 
increased to an impracticable length. Having adopted an oil 
that did not require the wick to be raised or consumed, it 
naturally followed that the wick should be permanent, and 
merely use it as the means of feeding the lamp by capilliary 
attraction, and from time to time as necessity required, such 
as the top of the wick becoming hardened and charred is 
replaced by a small bit of cotton. The use of this oil gives 
security far beyond what appears at first sight, and although 
it has met with much opposition, principally arising from a 
want of due consideration, it is daily gaining converts, and 
will he found one of the main elements of safety in a lamp 
that at present stauds unrivalled. As used in the lamp is 
far safer than any other description of oil, the points of 
safety are briefi} dispensing with pricker and inability of 
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luer to interfere with the wick, the brilliancy of the light 
doing away with the main indncement for any one to open 
his lamp, the absolute impossibility of the oil to adhere to 
gauze of lighted lamp, and its oonsequent risk, the character 
of the flame being such Uuit when subjected to rough treat- 
ment, or receives a blow accidentally, fall of coal, falling of 
the lamp, such as would damage the lamp, the light is 
certain to go out. If the lamp is not treated properly the 
result is the user is left in the dark. The temperature of 
the flame detecting the presence of a smaller percentage of 
gas, and above all, the more rapid combustion of gas when 
met with producing that excess of carbonic acid gas which, 
if properly utilised by the construction of the lamp case, 
will not only prevent explosions, but also render impossible 
the existence of a flame in an atmosphere of gas, thus 
securing the safety of the mine and practically compelling 
the most perfect ventilation of the pit if it ia to continue 
working. 

A comparison of the tamp submitted resembles, to some 
extent, the Belgium Mueseler. In Uie Protector Mueseler, 
the form of the chimney is almost conical, having a slight 
depression to receive and attach the gauze to. The base of 
the chimney projects but slightly below the gauze, and is 
not enlarged, whereas with the Belgium Mueseler the chimney 
descends far down, and is enlarged at its base. This is 
decidedly a weakness in the lamp, as the combustion chamber 
does not become perfectly filled with carbonic acid gas, and 
the flame can be maintained at a greater angle, just in 
proportion as the base is enlarged, so that the lamp may fafl 
at its greatest need, as described by the report of the Belgium 
Commission. Another point worth notice, and, in my 
opinion, to be avoided, is the disconnected parts in the 
Belgium lamp, — allowing the glass and rings, gauze ring, 
uhiuiuey, and gauzu to follow the unscrewing of the lamp — 



jbyGoogIc 



requiring extra care ic putting together to prevent tte 
different parts being inefficiently fitted. In perfecting the 
lamp bronght before your notice, every care has been taken 
that such parts as the ontoide of horizontal gauze, edge of 
outside gauze, and glass plate, must be so fitted and screwed 
together as to prevent any part uneeeti becoming unsafe, 
otherwise the lamp bottom and the protecting lock cannot be 
attached so as to pass the moat cursory inspection. The use 
of asbestos washers to provide for expansion and contraction 
of the glass, and the use of a lead pin simply applied and 
elamped, without interfering with the regulation of the 
flame, is the means of detecting any attempt to tamper with 
the light, although not as a means of preventing the lamp 
frcon being opened. I have referred to the possibility of 
the horizontal gauze being improperly fitted, and the outlet 
of the chimney being enlarged. This has been provided for 
in the following way, and will be found a complete and 
effective preventative in such a contingency. The gauze on 
the table will best explain by inspecting the means taken. 
The space between the chimney and gauze is filled with sub- 
stances of irregular shape, of a non-combustible character, so 
tiliat, in the event of the horizontal gauze being overcome or 
defective, and allowing the flame to pass into the upper 
portion ; it meets with obstruction in travelling upwards, 
and is attenuated in passing through the interstices, leaving 
behind in its passage carbonic acid gas, and preventing the 
downward passage of the flame, even if not cooled down to 
point of extinction. This arrangement could be oairied to 
the top, but I prefer to insert a metal box or gas trap with 
an opening at its base to fit on chimney, and cover the same 
with gauze. The object of this is to provide for the slightest 
chance of the flame' passing up the chimney, the results of 
combustion are carried up under ordinary circumstances, 
and aome portion falls over, filling the box surrounding the 
top of chimney, so that if the flame passed upwards by any 
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means it is a matter of impossibility for it to exist beyond 
the outlet. It also offers a resistance to any pressure, and 
strengthens the lamp materially. It will be noticed that 
all throughout tbe details of this lamp the principle of st^etj 
may be summed up in utilizing natural results, — mechanical 
action of unscrewing the lamp, depriving the flame of 
support and destroying it. 

The action of an explosive mixture on the flame, produc- 
ing carbonic acid gas in excess, which in turn prevents the 
continuation of combustion. 

The arrangement of this lamp, independent of the pro- 
vision made for preventing the flame passing into the spaces 
between the chimney and gauze, is at present used in a large 
number of collieries with the greatest success. The severe 
tests the lamp has stood in collieries that are subject to 
frequent outbursts of gas without causing any inconvenience 
beyond extinguishing the flame as the gas passed them, has 
given those in charge of such collieries the greatest satis- 
faction. And in their opinion, after investigating the result 
of such outbursts, that had Davy or Clanny lamps been used, 
in all probability an explosion would have taken place, with 
loss of life more or less disastrous. However safe lamps 
may be made, unless the treatment they receive, and Qte 
conditions tbey are under, before they are placed in 
the hands of the user, is very diflerent from what is too 
frequently the case, it is certain that they will not give that 
security so much desired. The lamps should be the property 
of the proprietors of the colliery. A lamp-room of sufficient 
size on the surface, properly fitted oat with appliances for 
purposes of cleaning and trimming lamps, should be 
provided. The responsible man in charge should be one 
that can be relied upon, and nothing will assist in improving 
the safe lighting of collieries more than raising the position 
of this official, and placing men in charge of a superior 
olsss than are generally to be found fulfilling this duty. 
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Much could be said respecting the best aystem to be pursued, 
and which might he carried out without adding materially 
to the ooat, if only the customs and prejudices of by-gone 
years could he dispensed with. 

The loss of light underground might safely he provided 
for by supplying spare lamps locked and lighted, with 
flame reduced to small size, at convenient stations, without 
running the risb that always exists where lamps are re- 
lighted and locked underground. If a lamp from its con- 
struction can be examined in all its main parts, and the princi- 
pal lampman held responsible for the condition the lamps are 
delivered to the men, it is only reasonable the lamps should 
be returned in the same condition as regards looking they 
were sent out in. Each mm who uses a lamp should be 
impressed with the importance of examining his lamp before 
he descends, and, if found with a defective lamp in the pit, 
held responsible. The inspection of the lamps at the bottom 
should be more real and less a matter of course than it 
ia generally, and also as each working place is visited an 
examination should take place. 

In conclusion, it must he admitted that if explosions are 
to be prevented, in addition to all known means of laying 
out and ventilating collieries, providing for what may be 
expected, the best mechanical meaiu must be adopted as a 
precaution against the unexpected, whether it arises from 
carelessness, recklessness, not complying with regulations, 
or ^m causes which no human being can foresee. 

In avoiding reference to any particular cases that have 
come under my notice during the last ten years, although 
many startling instances might be referred to where explo- 
sions have been disastrous both with regard to loss of life 
wid property, the numberlees narrow escapes, if known, 
would induce many to lose no time in endeavouring to 
improve the safe lighting of collieries. 
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TESTS BT THE SPECTROSCOPE. 
Sphtriik or Fsotbctok Lakp. 

Without 
Ba;*. Osnie. 

Bed (Heat rays) .. .. 100 

Orange {Partial light and lieat) 100 

Tallow (Light) 100 

Green ( do. ) 100 

Blue ( do. ) 100 

Indigo (Actinic) 100 

Violet 100 

700 

Thus, 70 per cent, of the light passes the gaoze. 
15 per cent, of Uie Actinic rays. 



Sfectbvk 07 THK Oix (Geoksib) Lamp. 

Without 

fiafi. Gauie. 

Ked (Heat) 100 

Orange (Subdued light) 100 

TeUow (Li^t) 100 

Green 100 

Blue (Partly light) 100 

Indigo (Actinic) 100 

Violet . .' 100 

700 



About 47 pet cent, passes. 25 per cent. Actinic rays. 
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Bbuiitx Povbb or soth Lamps. 

Protector 
with QaiiM. 

Bed 100 

Orange 100 

TeUow 100 

Green 100 

Blue .. 100 

Indigo 100 

Violet none 



Tlie oil lamp gives off 30 per cent, lesa light, being a gain in 
favour of tlie Protector lamp of aboitt one third more. 

The oil lamp gives out lesa than one half tiie actimc tays. 

In addition to the foregoing observations I found that the oil 
lamp gave a double line in the yeUow ray, proving the presence of 
sodium, and to some extent an imperfect comboBtion, vhilst the 
Protector lamp gave an unbroken continuoua spectrum throughout. 

In testing with explosive gas H,.0. I found the new lamp very 
sensitive, much more ao than the oU lamp. The new lamp was 
immediately extinguished. The oil lamp two or three spurts 
joevioualy. 
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tAMP TESTS MADE AT BLACKWALL COLLIEKT, 

MAY 28ed, 1877. 

fii Mr. J. LoiraDSH. 







B^t 


.iotubatM CablsfM 




Vo-olUav 


Dt 






-ICmUe. 


FIlIDB. 




Ctanny naked light 


. i .... 


"T" ■■■ 


A .... S-2M 


„ with lop on 


. u .... 


11 ... 


A .... notoot. 


Jack naked light .. 


. li .... 


1 


A .... 2-soo 


„ with top on .. 


. u .... 


1 


A ....wentert. 


(Thia lamp ft like Davf) 






HnsMlernaked light 


. It .... 


i ■■ 


A .... S-2M 


„ with top on 


. li .... 


i ... 


A .... not oat. 




at 3-200 feet per minate 




withoat moke 


mall DtiBe». 





FHOTOUBnnt Test bt Propbsmb Wills. 

Standard 1-0 eperm candle burning 120 groins per Iiour. 

Without gaiue 

and glaaa. Ccanplate. 

Oil Clanny burning colza oil '419 .... -3S1 

Protector do. „ colzaline '860 '610 

,. MneseW „ „ -748 .... -746 

„ DaTy „ „ -SSQ -SSS 

„ JackC^l^^) „ -896 .... -247 

I would remark tbat a flame surronnded by a Davy gauze will 
lose about 63 per cent, of light. If the gaoze is Btirrounded by 
glaes in addition about 72 per cent. Clanny 21 per cent, to 28 
per cent., according to the clearness of the glaae. Whereas the 
Uueseler regains the loss of light by the absorption of the glasa, 
owiag to the construction of the lamp causing it to have more 
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perfect Tentilation, and, in conseqaence, more perfect combuBtioii. 
The pomtion of the lamps therefore etand thus, — it takes about 
6 Davy oil lamps to equal 1 sperm candle. 



with glass cylinders, to equal 
a oil lamps 

3 Clanny „ 
SJ Davy Protectors, with gauze 

4 ,, ,, with glass cylinder 
IJ Clanny „ 
3) Stevenson „ 
IJMueselei „ 



sperm candle. 



The diacusBion i^n the paper leaa posiponed to a future 
meeting. 
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TRANSACTIONS 

MANCHESTER GEOLOGICAL SOCIETY. 

Paei XT. ToL. XVI. 8B88ION 1881-82. 

At the Obdinakt Mketino of the HemberB of the 
Sowety, held on Tuesday, the 4th day of April, in the 
Literary and Philosophical Society's Rooms, Qoorge Street, 
Manohester ; 

G-BOROB GiLBOY, Esq., M.Imst.O.E., President, 
in the Chair. 



NEW MEMBERS. 



Mr. Thomas Wallwobk, Bridgewater Collieries, was 
proposed, balloted for, and duly elected an ordinary member 
of the Society. 



A NEW GAS DETECTING APPARATUS. 



Mr. Tbale exhibited and described an apparatus invented 
by Mr. Jones, of the Ebbw Vale Co., for detecting gas in 
remote and inaccessible comers in mines. It is on the 
principle of a syringe and arranged so that the air drawn 
in is compressed, and through a small tap allowed to enter 
a safety lamp when desired. 

The Chairman and other gentlemen criticised the inven- 
tion, the utility and safety of which was to some extent 
doubted. 

24 
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TBE K(EPE SYSTEM OF WINDING. 



The diBcaasum was refioined upon the paper read by Ur. 
Percy at a former meetmg tm " The Kcepe Sy atem of 
■Winding." 

Mr. Febct said that he had Uttle to add to the informa- 
tioiL contained in his paper, read two months ago. There 
was present, howerw, a gentleman representing the firm of 
Messrs. Nasmyth, Wilson and Co. (Mr. Muir), who were the 
responsible parties, in this country, in connection with the 
Kcepe system, and that gentleman would give the meeting 
any information which might be desired- 
Mr. BiDLEX MtriR said that on behalf of Messrs. Nasmyth, 
Wilson and Co. he should be glad to answer any questions 
addreased to him by gentlemen who desired information. 

The Pbbsidbnt : Will yon kindly toll as how long it has 
been at work, and where it is at present worked, in this 
country f* 

Mr. MtJiB : It has been working at the Bestwood Collieries 
about twelve months. It is not at present at work elsewhere 
in this country, but we hope it shortly will be. 

Mr. MiLBTiN : Some of the members raised a question 
at the former meeting with reference to the possible slipping 
of the ropes, and consequent change of position as regards 
the indicator. Mr. Percy, at that time, pleaded want of 
personal experience in the matter, and could not undertake 
to answer the question. 

Mr. Muir : With regard to the slipping of the rope ihsiB 
was some little difGculty experienced at first, but we have 
overcome it now completely. We suspend the cages in such 
a manner that when they are dropped upon the cstehee the 
catohes take the weight of the cage, but the weight of the 
landing and balance ropes remains upon the pulley ; so that 
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it still has the weigltt of all the ropes down in the pit in the 
groove ol the pulley to prevent it from slipping. This has 
been found quite soffioient. 

Mr. Hartin ; There was another point, I think, with 
reference to the safety ropes. 

Mr. MuiR : That, I think, was not qoite understood by 
Mr, Percy.* There is a block of wood placed immediately 
underneath the safety pulleys, and the bearings of the safety 
pulleys are supported on springs whioh are sufficiently strong 
to sustain the weight of the safety pulleys and safety ropea 
themselves ; but, in the event of the winding rope breaking, 
the ropea and cages — and the coal in the cages — come on to 
these safety ropes ; this compresses the springs, and then 
the safety pulleys come down to the block of wood — like a 
break block phiced immediately below — which arrests the 
pulley from taming, and so prevents the cage from dropping 
down the pit. I had expected there would have been some 
diagrams by which I might have explained it. 

Mr. J. 8. Bdkrows : Haa that ever been tried ? 

Mr. MuiK : Yes ; upon the Continent several times. 

The Pb&sidbnt ; That is to say, it has been pat to a 
practical test ? 

Mr. MniR : It has. 

Mr. Martin: May I ask in how many places on the 
Continent this system is at work P 

Mr. Mum : I really cannot say how many. 

Mr. Maktin : Is it in use universally, or at all extensively f 

Mr. Mcia : It is used very exteosively in Prussia ; all of 
Erupp's mines are worked aa the £<Bpe system. 

Mr. Martin ; I believe the Hanover Colliery, in W^est- 
phalia, situated seven or eight miles from Essen, was the 
first where it was put in practice. 

Mr. MuiB : I am not prepared to say whether that was 
the first or not — ^possibly it may have been. 
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Mr. Hartiit: Wlen erected a difficulty wrose witii 
reference to workmen riding on the ropes. In FrDSsia, 
colliery owners cannot allow workmen to ride uponi the 
ropes without special permission — in fact, it is not allowed 
by law ; and, if I recollect rightly, there was some difficol^ 
with the mining authorities with reference to obtaining that 
permission for this arrangement. Can you say Aether the 
difficulty has been overcome or not P 

Mr. MuiR : I cannot say. Mr. Wilson, jun., meant to 
hare attended this meeting, and I have no doubt he could 
have given the information desired, as he has been in 
Prussia. Unfortunately he is at present from home. 

Mr. Martin : T know the colliery where this cistern of 
winding was put in use ; but it had only just come into 
notice, and was adopted at that colliery after I left the 
neighbourhood. I do not know, therefore, the practical 
details of it. 

Mr. MciR : Mr. Wilson, jun., has been there, and I am 
sure he would have been able to answer your questions. 

Mr. Martin : At the former meeting information was 
requested with reference to the working of the balance rope. 
Mr. Winstanley said that at Bestwood they had had difficulty 
through the rope twisting and coiling in the sump hole. 

Mr. MuiB : We heard of some slight difficulty at one of 
the Bridgewater collieries not long ago ; we suggested that 
they should let the balance rope be made longer so as to ran 
in the water at the bottom of the sump. That effectually 
stopped it. But we have details of arrangements for apply- 
ing pulleys at the bottom for the rope to pass round, if any 
difficulty of that sort should arise again. At Bestwood they 
found no objection at aU. 

The President : They worked without the pulleys P 

Mr. MuiR : They did. 

Mr. Martin : Is the rope made peculiar in any way P 
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Mr. MuiR : No ; any ordinary rope will do: There is no 
pecuUarity at all in the ropes in use. 

Mr. Maktin : Then Mr. Filkiugtoo asked with reference 
to the capping — in ease the capping became damaged, — 
there was no way by which the rope could be recapped or 
lengthened. 

Mr. MniR : We have an allowance of 2 ft. at each end, 
above each cage, for adjusting the length of the rope. Bat 
there is no fear of the rope getting damaged at the capping 
80 much, because with the arrangement we use, when the 
cage is dropped on the catches, the rope still remains tight ; 
it never doubles at the capping, which I believe principally 
wears a rope out — its becoming loose and falling down ; but 
with the arrangement described that is obviated entirely. 

Mr. MaHtin : In that case, would not a short chain at 
ihe end of the rope be useful P 

Mr. MciR : A single link chain to vary the length of the 
rope could be applied, if desired. 

Mr. Martin said that at the former meeting Mr. 
Woodward enquired aa to the possibility of accident from 
over- winding. 

Mr. MctR : With regard to over-winding, the cross-head 
to which the cage is attached is made strong enough, so that 
if over-winding takes place, the cross-head comes against 
the stop, and at the same time the cage which is down the 
pit comes on the stops at the bottom, so that it takes the 
weight of that cage off the pulley, and then the drum slips 
round the cross-head holding the rope from coming over the 
head-gear. 

Mr. J. 8. Burrows remarked that with the whole weight 
of the cage in the head-gear, and the rope on the other side, 
it seemed to him that a considerable portion of the load 
would still rest on the pulley. 

Mr. MuiR : The cage coming on the stops at the bottom 
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relieTes it of a certain amount, and yon will allow ttat it 
makes it easier to slip than if tbe whole weight was upon ii 
No doubt the power of the engines is sufficient to slip the 
puUey round on the rope if the croaa-head comes against the 
stop, at the top of the bead'gear, whether the bottom cage 
is in the catches or not. Tbe friotion would not be sufficient 
to break the rope. 

In reply to a further question by Mr. Burrows, 

Mr. MuiR said that the safety ropes were entirely distiuct 
from the system ; they could be applied or not, as desired. 
It was merely suggested as an efficient safety apparatus. 

In reply to tbe President, 

Mr. Muiu said they have got the safety ropes in use 
now at Bestwood. 

Mr. Burrows: Would not you want to cap the rope 
sometimes, so as to change tbe position on the pulley F 
Supposing you put a cap on tbe rope, and let it stand two 
years, you would have tbe same place in the rope on the 
pulley the whole time P By cutting two yards off the rope, 
yon get another portion of the rope over the bend of the 
pulley. If it were to stand in exactly the same position 
upon the pulley for some months the rope mighty be seriously 
damaged. 

Mr. MuiR : The rope is on and off the pulley every time 
the engine moves. 

Mr. Burrows : But when tbe engine is standing the same 
portion of the rope is on the pulley. 

Mr. Percy : I do not think the mere faot of the rope 
being upon the pulley when the cage is at the bottom has 
anything to do with the long or short life of tbe rope. The 
Kcepe system enables you to coil your rope always round a 
circumference of the same dimensions, both on tbe pulley 
and drum ; your rope is always working in tbe same lin^ 
and you have no side friction. I contend that a good 
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oappiog on^Iit to last as long as the rope itself, and that it 
is not the poll on tlie capping which canaes the necessity for 
the capping being renewed. It is the bucbling oeoasitHied 
hj a load being let down and taken up again : in the Eoepe 
system yon have always the same weight of load on the 
capping, and there is not that inequality which will injure 
the rope. 

Mr. BuBBOWB : We do not take the capping off the rope 
because it is bad, hat to shift the position of the rope npon 
the pulley. If it is allowed to remain always in the same 
position thp rope will be deteriorated by the penetration of 
moisture between tbe wires, causing rust. 

Mr. Pkhct: If Mr. Burrows argues that the re-capping 
of the rope, when the capping is good, is for the mere pur^ 
pose of changing the position of the rope on the pulley I 
oannot follow him. So long as the two cages are in the 
right position witb regard to each other my experience has 
always been that the capping is best let alone, as long as it 
is good. In the Ecepe system every part of the rope had 
the same amount of work to do. 

Mr. J. Orchard supported Mr. Burrows's view as to the 
desirableness of re-capping the ropes periodically, whether 
they actually needed it or not. The ropes, he said, 
when geveral months in use' frequently showed some little 
corrosion inside near the capping. 

The President: If I understand Mr. Burrows rightly, he 
attaches importance to the ropes being always in one position 
on the pulleys. There is a constant action of the rope on the 
pulley, and he attaches great importance to its not wearing 
always in one place when the tubs are changing. It is not 
altogether the extra weight, or anything of that kind, but 
the meohaoicfd action of the rope on the pulley at all times. 
That, I think, is what Mr, Burrows means. 

Mr. BcKROWS : Tes ; that is it. Would it be possible to 
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obtain any statisticB as to the compantiTe lengtli of life of a 
rope on the Soepe Bystem and on the ordinary Bystem ? 

The Fbkbidbkt : I eappose it has not been long enough 
in ose in this country. 

Mt. MniR : I am not prepared with any information upon 
that point ; bat I believe Mr. Wilson has statistics as to tbe 
length of life of ropes on the Continent. In this conntry 
the tystem has not been long enough in ose. With regard 
to the deterioration of the rope, owing to the same portion 
always being exposed to the weather at the top of tbe 
bead-gear during the nigbt time, and when standing ; the 
Kcepe system affords every facility for varying the portion 
of rope exposed, without resorting to re-capping for that 
purpose, for tbe weights on each side of the pulley being 
equal when no coal is in tbe cages, it is not necessary that 
one cage should be drawn up to the top when leaving o£f 
work, tbe cages may be left banging in any position in tbe 
shaft, so that tbe particular portion of rope left exposed at 
the top can be varied every night if desired. 



GEOLOGY OF PIC DE SiNCT MOUNTAINS, 

CENTRAL FRANCE. 

By.W. J. Black, F.R.8.C.E., &c. 

(Abstrftct of Oammnnicatdoii,) 



Dr. Black described the Monte Dore, in central France, 
which had been formed by volcanic eruption, and consisted 
mainly of a large cake like mass, about 15 to 20 miles 
across, and 6186 feet in height at Pic de Sancy. Its surface 
was cut up by numerous ravines and valleys, radiating out- 
wards from tbe centre, in which were various weU known 
bot and cold mineral springs, as Les Bains, Bourboule, St. 
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IV^eetaire, &q. This eruptive mass had a different Tolcanio 
cliaracter from the extinot cinder coues further north, as its 
lavas were in sheets, its craters were pits, and it was formed 
ages before the modem volcanoes of Auvergne. The order 
in which these beds were stated to be laid was that the 
Oranite flowed over the Gneiss and Schists, then followed 
the Basalts, and lastly came the Trachytes over all, with 
conglomerate Trachytes intercalated. The origin of these 
conglomerates has been a frequent subject of discussion, and 
some have thought them to be of glacial nature, but others 
regard them as volcanic breccias, or imperfectly fused lavas. 
Its volcanic activity had also been different from them, 
as the Baaalts and Trachytes were poured out of the 
Tents in silent streams over the surrounding country 
without explosions or clouds of vapours, or showers of 
ashes. This aoCion is presumed to have been brought to 
an end by earthquakes rupturing the overlying beds at the 
various ravines, and removing the summit mounds, as 
that of the Pic de Sancy by bursting dislocation. After 
its cessation the modem cinder volcanoes broke out round 
its confines in many places, and kept up their action under 
the supplies of water they got from the neighbouring 
crater-ponds and valley-lakes formed in the previous era. 
They finally also became extinct when these pits and basins 
got filled up by falling debris and their contents drained off 
into the rivers below. This was pointed out in the cases 
of the Puy de Mont Chalme and Lac Pavin, and of Mont 
Tartaret and the Lac Ghambon, and of several others in the 
district. The physical appearance of the Mont Dore 
country supports the idea that it bad been visited by the 
glacial eras two or three times, but as yet there has not 
been found much stmctiu^l evidence, neither till, furrowed- 
rocks, or grooved boulders. Such evidence has be^i found 
further east in the Rhone valley, and further examina- 
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ti<HL IB much required in the Mont Dore district to eetablisli 
this point on its denodstion. 

A oolleotion of minerals gathered at the Tarioas looalitiea 
sfK^en of in the district, photographs, and sketohee of the 
■oenery were exhibited, along with explanatory charts ; and 
geological sections of the Monts Dore were also shown, 
drawn according to the scale from modem surreys, illustiat- 
tng the Tiews of the author on their structore. 

Mr. 8nRRCP, who had visited the district described by 
Dr. Blaek in the year 1876, made some oheerrations upon 
the paper, and stated that he could not agree with the whole 
of the oonclusions which Dr. Black had arrived at. The 
geologist who wished to study the phenomena of the diatriot 
should go there without any preconceived ideas, and should 
follow the example of Hr. Scrope and reside there for some 
months, or it might be for years. Justice could not be done 
to the subject by a mere casual visit. 



!l!yG00g[c 



tran8acti6ks^ 
maj^^chester geological society. 

Pabt XVI. Tot. XVI. Sbshok 1881-82. 

At the Obdinabt Meetixo of ihe Members of the 
Sooiety, held od Tuesday, the 2Dd day of May, in the 
Literary and Philosophical Society's Booms, Oeorge Street, 
Uancheater ; 

Joseph Dickinson, Esq., F.G.9., Vice-President, 
in the Chair. 



NEW MEMBER. 



William 8. Grb8LBY, P.G.S., Overaeal, Ashby-do-la- 
Zouoh, vas proposed, balloted for, and duly elected an 
ordinary member of the Socie^. 



The following are the recent additions to the Library : — 
American Miueum of Natural Histi^ : Bulletin, No. I, D«c., 1S81. — 

From the Mutum. Belfast Natund History and Philosoptkkal Soctsty : 
FioceedingB for Sesaian ISSO-81. — From the SoeUty. Canada : B«port of 
FiogreeB of Geological and Natural Historj' : Survey for 187B-30. — From A, 
S. C. Sthayn, F.B.S., on ifhalf ef the Canadian Gotemmmt. Devon and 
Exeter Free Lil)rary : Report, lSSl-2. Edinborgli Royal Society : Pro- 
ceedingB, Vol. XI.; Nos. 108-9: Session, 1880-1.— .fVwn lie Saeitty. 
Geological Magazine, l«Ddoii, Noa. 214-216. 1882r— iVt^Amctf. Geo- 
logista* Association. London : Proceedings, No. 4, Vol. Vil. — From tit 
Council. QlaBgoTT Geological Society ; Tiansactions, VoL TI., Part 2. — 
From the Society. Institution of Mechanical Engineers : Proceedings, No. 1, 
1882. — From tht Iiutitutitm. , Liretpool Geological Association : Trani- 
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tteHooM, Seamon 1880-81. — From tJu Aiiemaiion. Uidland Iiutitiit« ol 
Engineen : Trtuttactioiia, ToL TIT., Part 67.— From tht Couneil. Uining 
Imtitnte of Scotland : TmiaactioiiB, VoL HI., Fart 12 ; Vol. IV., Part 1.— 
AwM tht Caundl. NorUi ol England Institute of Engineera : Tranaootioiui, 
Tol. XXXI., Parta \-2.~Fnm tht Cnuneil. Oxford Catalogue of Boob 
added to the Badcliffe Libmry.— ^rom tht Librarian. Bojal Institution of 
Gomirall : Vol. VII., Part 2.— JVom tht Cauncit. South Wales Institute of 
Engineen : Proceedings, ToL XII., Part 6.— From the IiuHlvU. Victora : 
Beporta of the Mining SurreyorB for Quarter ending Deoambei 31, 1881.— 
AvM (*« Seyal Soeiety, y.S. W. Yoilfihire Qeological Foljtechnic Society : 
Piooeedinga, N.B., Tol. VII., Part 4,.—Fnan tU Soeietg. Lectures on 
Uining, by J. CUlon : Tt«naUt«d by Hsbstb. C. Le Neve Foster and W. 
OaHoTsy, VoL n., irith AtlM.— AfreAotaJ. Berg, Hutten, and Sallnsn- 
Wesen: Zeitachrift, Tol XXIX, ISSl.—iVcAourf. Der Deutaohan 
Qeologiachen GeBeUwhAft: Zeitachrift, Band XXXIII., Heft 4, 1S81.— 
From lh4 SMiety. L'Acad£nue Imperial des Sdmcea de St. Petenbomg; 
M&noires, VII, Serie, M^moiieo, Nos. S't, Tome XXIX. ; and Noa. 1-3, 
Tome XXX. ; Bulletin, No. 4, Tome XXT.— ^V^rni ti* Afodtmy. Somett 
Towiana di Sdenie Natunli : Proceui T^baU, Tol. ni. [psgea 20 to B3), 
1881.— JViwi th4 Soeitty. H. Accadamica dd linoei : Tranaontis, Vol. VI., 
Vu.y,fr,lfl°.—Fnmt]uAcadarHi. U U. Dewalque and Dupont. Brosaels: 
Pamphlets: Sur I'origine del Calcairei Deroniena de la Belgiqne. — From 
th* Author: 



FLINT IMPLEMENTS. 



Flint implements shown and described by Messrs. Law 
and Horsfall to the members of the Society in February.* 

The following retoarks from the authors of the paper 
have been addressed to the Hon. Secretaries : — 

" In reply to the discussion on our paper, we are sorry we 
cannot accept the views of those gentlemen who have 
criticised it. Looking at the matter with an unbiassed 
mind, we cannot alter our opinion that those flints belong 
to a period prior to written history. The specimens on 
the table would be noticed as serrated at the edge with 
use, not sharp as when knocked off the core. What are 

• See Part Trans, XHI., Tol. XTI. 



I., Cookie 



called in the discussion ' strike o' lights ' are figured by 
Hr. John Evans as skin acraperB and cores. 

" It is not likely that bo many as eighteen strike o' lights 
would have been lost on a space of ground ^ght or nine 
yards square. We found this number of cores and scrapers 
on March Hill on that space of ground. We consider that 
the freshness of flints depend upon the material they are 
embedded in. If embedded in a sandy subsoil and blade 
earth they are not likely to look as old as those buried in 
material containing oxide of iron, which would coat them 
over and give them an antique appearance. Some of the 
flints shown have been found in situ, embedded two or three 
inches in the subsoil below the peat, which averages from 
one to five feet in thickness on highest hills in t«n districts 
where v^etable matter most have accumulated slowly." 



THE CHANNEL TUNJfEL. 



Prof. W. Boyd Dawkiks, M.A., F.R.S., brought the 
question of the Channel Tunnel before the Society. He 
said : I am here this afternoon to put before you a few 
general considerations relating to a burning question. It 
has so happened that it has fallen in my way, as the member 
of the scientific committee entrusted with the geology, to 
study the proposed channel tunnel rather more minutely 
than moat people have been able to do. I therefore thought 
that it would not be improper if I placed before the 
Manchester Geological Society a few of the conclusions 
to which I have come regarding a matter that is almost 
of universal interest. In the first place I would wish to 
point out that various schemes have been proposed, from 
time to time, for bringing this country into more intimate 
connection with the Continent than it is at the present day. 
The first scheme which I would mention is that of M, 
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Hathien, in the days of the First OonsnL He proposed, st 
the oloae of the laat oentory, the makiD^ of two galleries, 
the upper for horBes to gallop through, while the lower 
gallery wa« to be used for purposes of drainage, and he 
estimated that the spaoe between England and France could 
be galloped over by horses, relays being provided at suitable 
places, in about one hour. This is the first idea on reoord 
of uniting this country with the Continent by means of a 
tonneL The next scheme was one adTanced by an eminent 
French Engineer, M. Thom^ do Ghimond. In 1S34 he 
pn^iosed the laying down of an iron tube to connect the 
ttro countries, and in 1857 he came to the conclusion that 
the best means of communication would be offered by a 
tuimeL He spared neither time nor trouble in working out 
that idea. He came over to this country and hod interviews 
with Torioue distinguished persons, including the Queen and 
the Prince Consort ; and so interesting is the account which 
he gives of his interview with the Prince that I will read 
you the following extract : — 

" The first time that we bad an opportunity of talking to Lord 
" PalmerBton on the subjeot o! the Submarine Tunnel we found 
"him at first rather close. 'What! yon pretend to ask us to 
'"contribute to a work, the object of which is to shorten a distanoe 
" 'which we find already too khort.' 

" We expressed to him our wish to talk of it to Frinoe Albert 
"in his presence, and to this he very kindly oonsented. The 
"Prince Oonsort had supportedthisproject with truly enthunaatio 
" sympathy. His reception was, therefore, most kind. He entered 
" into conversation, in which the Prince unfolded all the advaa- 
"toges which his elevated mind foresaw for England in the 
" creatiou of a road to the Continent. 

" Lord Pabnerston, without losing that perfectly courteous tone 
"which was habitual with him, made, however, a remark to the 
"Prince which was very rude at bottom, 'You would think 
" 'quite differently if you had been bom in this island.' 

" We were ourselves perfectly stupified with this unexpected 
" apostrophe. To make Prince Albert, whose love of the country 
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" <rf his adoption wae veil inomi, feel that he was a foreigner 
" wai Bhocking to ob, and we felt deeply hurt. 

" Some days after we went to excuse ourselves with the Prince 
" Oonsott for having been the aanse of 'this disgraceful incident. 
" The Prince appeared not to have been offended, and told ua that 
"he had received this innocent dart as one of the frequent saUies 
" in which Pam dealt. Then he added that he had said a few 
' ' words aboat tbe Buhmarine Tunnel to the Qneen. Her UajeB^ 
"bad been graciously pleased to amiwer him in theae good words : 
" ' Yon may tell the French engineer that if he can accomplish it 
'"I will give him my blesaiug in my own name, and in the name 
" 'of all the ladies of England.* " 

In those days there was no sign of that sentimental objection 
to the scheme which is now present in the minds of some 
eminent men in this country, although it was opposed by 
oar illustrions Palmerston — who was a perfect example of an 
insular Briton. The idea of a tunnel was then, popular. 
In 1868 a petition was presented to Napoleon III., asking for 
" your Majesty's support for the oonstruotiou of a submarine 
tunnel intended to connect the railways of England with 
those of the Continent, — an eminently desirable work which 
has become necessary to facilitate the social intercourse 
which has so rapidly increased of late years between the 
inhabitants of France and England, and for the development 
of their trade and commerce." The numerous signatures 
attached to it belong to men of all shades of political opinion, 
and nearly all rersed in practical affairs. They include the 
Archbishop of York, the Dukes of Sutherland and Argyle, an 
Earl, the Marquis of Lome, twelve Lords, eight Baronets, two 
Major- Generals, one Admir^, and fifty-three Members of Par- 
liament. Among them we may mention Lord Frederick 
Garendish, Sir Thomas Bazley, Messrs. Bernard Samuelson 
and Jacob Bright, Henry Rawson, Ohairman of the Man- 
chester Stock Exchange ; and J. M. Bennett, Chairman of 
the Manchester Chamber of Commerce. There was then no 
sign of dissent on the part of those who now oppose the idea 
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of ft ttmoel OQ patriotic groundB, a ciroumstance which may 
peorhaps be acooonted for, not by the derelopment of their 
patriotism since that time, bnt by the fact that the Nineteerdh 
Century bad not then come into being. 

M. do Oamond did not only make the imdertaking 
popular among people of rank and position. He actually 
had the hardihood to allow himself to be lowered down into 
the Channel itself ; be dressed himself up in a diver's dress, 
and he had — ^the last time that he went down — a most 
extraordinary fight with some immense conger eels, which 
did not let go their hold till he reached the surface. 
(Laoghter.) I mention this in order to show that M. de 
Gtamond was in earnest. Whatever credit there may be 
with regard to patting this matter on a practical basis, is to 
a large extent due to those preliminary investigBtions which 
he carried aa. 

In 1867, an English engineer at Wrexham, Mr. LoWi 
proposed a double tunnel, and his project was approved by 
the Emperor Napoleon and some of his chief Ministers. In 
the year 1864-65 Sir John Hawkehaw undertook some 
inquiries bearing on this matter, and in 1875 the Channel 
Tunnel Co. (Limited) obtained an Act of Parliament, 
empowering preliminary experimental operations to be 
carried out at St. Margaret's Bay, to the east of Dover. A 
boring was made, but the works were not carried on, and up 
to the present time no further works have been carried on in 
that place. On the French side, however, the project of the 
tunnel met with considerable support, and in 1874 a conces- 
sion was obtained from the French Cktvemment by tf. 
Michel Chevalier, M. Lavalley, M. Baoul Duval, and the 
other gentlemen composing the French Tunnel Company ; 
the enterprise formed the subject of an exchange of notes 
between the French and English G-ovemments, and was 
approved by the latter. At that time, the Conservatives 
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being in power, Lord Derby, then Foreign Minister, wrote 
aa follows to Lord Lyons : — 

"Of t£e utility of the work in qneetion, if auccessfally carried 
ont, there appeara no room for any doabt, and Her Majesty's 
GoTemmest woald therefore offer no opposition, to it, provided 
they are not asked for any gift, loan, or guarantee in connection 
therewith." (Dec. 24, 1874. Oorrespondence respecting the 
froposed Channel Tunnel and Bailway. — Parliamentary Bine Book 
Commercial Tfo. 6 (1875) p. 16.5 

Up to that time there was no outcry as to our country 
being imperilled ; there was no banding together of people 
of varioua ranks, and of various callings in Hfe, crying out 
that they were afraid this country would be seized hy 
the foreigner. If we compare the quietness of public 
opinion at that time with the wave of sentimentality now 
sweeping over the country, it is a very remarkable contrast 
indeed. On the French side, on the basis of the approval 
of the English Govertunent, the French Channel Tunnel 
Company have carried on the survey of the bottom of the sea, 
and have collected the data which have been necessary 
to be collected for the enterprise : they have also spent a very 
large sum of money on works. On our side nothing was 
done until the year 1881, when an Act was obtained by the 
South Eastern Kailway Company, giving them additional 
powers to those they already possessed for the purpose of 
making experimental borings and other works, in connection 
with a submarine tunnel. Those works were at once set on 
foot between Folkestone and Dover ; and the Submarine 
Continental Railway Company was incorporated at the 
beginning of this year, with our townsman, Sir Edward 
W. Watkin, for its chairman, by whose energy and determi- 
nati(m the enterprise will in all probability be carried to a 
successful issue. I have already mentioned that the rival 
scheme for starting a tunnel at St. Margaret's Eay was 
not carried out. In its place the Channel Tunnel Company 
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luTS asked Parliament for povers to start a timnel from Fan 
Bay, one and a half miles nearer Dover. Thus there are 
two riTalH for the hononr of oonnecting Britain with France, 
eager — according to some — to undertake a great enterprise 
for the good of commerce and the spread of good will, or, 
according to others, ready to sacrifice their oonntry without 



Into the general qnestion of the advisability of the tunnel 
I do not intend to enter. It is necessary to pat before 
yoa these details in order that you might be made 
acquainted with the present position of afifoirs. It is 
the geological aspect of the question that I wish to bring 
before you this afternoon, and in the first place I would 
point out to you the sections of English cli& from Folke- 
stone to St. Margaret's Bay. At the base you have the 
gault, a clay impervious to water, and above that a very 
thin layer of chalk marl, or, as it is sometimes termed in 
the older books, Upper Green Sand, ranging from about 
3ft. to I6ft. in thickness. Above is a very considerable 
thickness of grey chalk and chalk marl, averaging 225ft. in 
the cliffs between St. Margaret's and Folkestone. [Prof. 
Dawkins exhibited samples of this chalk, showing the tran- 
sitions of colour from dark to light, according as the samples 
were taken from the bottom or from above,] Above that, 
we have white chalk, without flint and much more porous 
and open than the chalk below, about 145ft. in thickness. 
These beds represent the lower chalk, white and grey. 
Then, above that, comes the chalk with a few flints, and 
. above that again the nodular chalk with many flints, and 
higher still the St. Margaret's Bay chalk. These compose 
the upper chalk, and average 480 feet in thickness. 

The water-bearing capacities of these rocks must flrfct be 
considered. In the first place the lower chalk marl, 
("Upper Green Sand," of old authors,) is for the most 
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part without water. In some few plaoeaj however, I found a 
little water — mere weepings — where the sand predominated. 
It is exceedingly irregular in its thickness and sometimes 
assumes the condition of a hard and white clay, full of green 
grains. The lower portion of the grey ohalk, including 
upper chalk marl which is lithoIogicaUyof the same character, 
is for the most part, though not quite, imperrioua to water, 
and the general character of the grey chalk ia that it is not 
water-bearing. Above the grey chalk we find that the water 
increases in quantity as the rock becomes more and more 
open, until we have a very large body of water in the 
beds above, and more particularly in the upper chalk. 
These strata are the sources from which London, and 
South Eastern England generally, derive the greater por- 
tion of the supply of water from wells. You see, then, 
that we have a very considerable thickness of grey 
chalk and chalk marl, mostly impervious, to deal with, 
and below it a layer of gault, in this district not less 
than 100 ft., while above is the water-bearing chalk. 

So much for the general section. I most now examine . 
the position of these strata in the English cliffs. (Prof. 
Bawkins explained the sections, and continued.) In 
going from Folkestone to Dover, and from Dover to 
St. Margaret's, you are gradually passing aoross the 
strike of the beds, and you are getting upon newer 
strata. You will note, too, in this section, that the dip of 
the beds is exceeding regular and even, and very low, about 
one in 72 on the average, the lower beds being exposed in 
the line of cliflf between Folkstone and Dover ; and the . 
upper between Dover and St. Margaret's Bay, the lower 
portion of the former being almost impervious, the latter 
being pervious and abounding in springs which gush out 
from the base of the cliff between high and low watermarks. 

I must now ask your attention to the section I have made 
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of the Franoh oli& from St. Pot to C^ais. It shows that 
VB have the same series of rocks, in which the grey chalk 
and chalk marl is nearly of the same thickness. Thus, 
yoa see that, hoth on the French and the English side, the 
rooks are arranged in the same relative position, and the 
only difierenoe between them consists in a slightly higher 
dip on the French aide — that dip being about one in 41. 

The next point I wish to place before you is the very 
interesting question as to whether these two seotiona of the 
cli& may be conaidered to be joined together by a solid masa 
of rook underlying the Chann^ And on that point I would 
first of all ask your attention to a tlurd section. The Channel 
itself, I would obBwve, in its deep^ part, where we propose 
to drive our tunnel, ia not more than 210 feet deep ; and 
when we oome to consider the history of this "silver streak" 
we find that there is every reason to suppose that its bottom 
was in ancient times a valley carved out by streams and 
rivers, rain, snow and frosts into the same kind of contours 
as we find to be presented by the chalk downs. The idea, 
however, is exceedingly counoon that the severance of this 
country from the Continent was the result of a great catas- 
trophe by which a huge chasm was developedtuid the sea let in. 
This idea is without foundation, and belongs to a bygone age of 
geological enquiry. No valleys in Britain have been formed 
in this violent fashion, and, so far as I know, all valleys, 
excepting in volcanic regions, were formed by forces operat- 
ing from above downwards, and not by forces Operating 
from below upwards. With regard to the time when this 
,vaUey was made I should like to say that, in the Pleistocene 
age, one of the later geological periods, this country was 
joined to the Continent, and the primeval hunter, whose 
implements Ue scattered through the river gravels in South- 
Eastem England, followed his game — ^the reindeer, the 
mammoth, the bison, and other creatures — over this area 
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into Britain. At the close of this age Southern Britain 
was depressed, and the waves rolled over the hunting 
grounds, not merely in the Channel, but in tie estuary of 
the Thames and Severn. The Channel ia, therefore, to be 
viewed merely as a submei^ed valley, and in no sense as 
the result of a chasm or dislocation. 

Tou might say :" This is all very well; you have the coasts 
on the one aide and on the other, but what have you to prove 
that the strata are perfectly oontinaoue under the water f" 
I will teU you what I have to say. The French Channel 
Tunnel Company, as I have already mentioned, have expended 
a large sum of money and spared no pains in obtaining infor- 
mation about these rocks at the bottom of the Channel. They 
have bad no fewer than 7,672 soundings made for this special 
work along the narrow strip which extends between Folkstone 
and St. Margaret's on the one hand, and Sangatte aild 
Calais on the other ; and along with these soundinga they 
have collected 3,253 samples of the sea bottom. When 
we add to this the series of observations which has been 
ooUeoted by our Admiralty, we have a mass of information 
as to the oonstitutioa of the bottom of the Channel, such as 
we have of no other sea bottom in the world of equal depth. 
This information is embodied in the geological map of the 
Channel upon the wall. The upper boundary of the gault 
is perfectly well defined, and runs across from the French 
to the English side. The subdivisions of the chalk are not, 
in my opinion, defined with the same amount of certainty 
as the gault] because tubes let down to the sea bottom, with 
heavy weights attached, must bring up more valnable 
evidence regarding the soft gault clay than regarding the 
sub-divisions of the harder chalk. Nevertheless, when we 
know that the beds on the English side and those on the 
French aide, so far as relates to the grey chalk and chalk marl, 
are a& nearly as possible of the same thickness (for they are 
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•0 near that oa the English side vre hare 225 feet, and 
on the French side 233-2S feet for the same strata) it is 
only reasonable to suppose that.th^ are perfectly continuons 
across. 

The next qaestion to be considered is as to the existence 
of faults in the sea-bed. The sections in the <difEs prove 
that faults traverse the ohalk ; but they are small and 
oomparativdy insignificant. The largest I have aeen in the 
cliffs, up to the present time, has not a greater throw than 
25 feet ; consequently, so far as this evidence goes, we are 
in a position to say that there is every reason to believe 
these strata are continuous, without any break of suffi- 
cient magnitude to interfere with engineering operations 
from the English to the French sides. I have represented 
upon this section all the information that I am able to get 
regarding the line of the projected tunnel. This section 
shows : first, the comparative shallowness of the Channel as 
compared with the great thickness of the rock below; 
secondly, the continuity of the rock from one side to the 
other — the cUffs of Folkestone and Dover being continuous 
with diose of St. Pot and Sangatte. The cliff seotions also 
show that these beds of rook are inclined at a very gentle 
angle on the English and French sides. 

It has been objected that Providence has made this 
country an island, and that it is exceedingly wrong for any 
one to interfere with that which Providence has ordained. 
That argument has been met by saying that Providence 
has placed the lower chalk in a most admirable position for 
being satisfactorily bored, and given us plen^ of it 
Providence has also placed it at a gentle angle, which 
would suit the gradients of the engineers. Therefore, if 
we may use the Providence argument against, we may also 
use it in favour of the proposed tunnel. 

So much, then, as regards the geological aspects of the 
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question. There is not, in my opinion, the lightest reason, 
geologically, why failure should he anticipated ; but when I 
make that remark I would wish to limit it to one of the two 
rival schemes, namely, that adrooated by Sir Edward 
Watkin — a scheme which starts in the chalk marl and grey 
chalk at a point indicated in the section, and continues _^in 
those deposits under the channel. Looking at the French 
side, you will see that the French engineers have chosen 
the same point in the chalk for making their half of the 
tunnel. The great advantage of choosing such a place 
is, as already stated, that the rocks are for the most 
part dry. The rival scheme, that which is advocated by 
Sir John Hawkshaw, is one which starts very much 
higher in the chalk. It starts in the water-bearing 
rocks, and gradually works down through those rocks 
till it ultimately reaches a point where it is to inter- 
sect the tunnel of the French engineers in the grey 
chalk. The fact of that tunnel being through water-bearing 
rooks is to my mind fatal to it, for if Sir John Hawk- 
shaw succeeds Ln beating the springs on the land, and 
removing the freeh water by pumping, he will probably 
draw upon the sea when he gets under the GhaDuel. In 
evidence of that I would mention that in the boring made 
at St. Margaret's he bit upon a fissure full of salt water, 
more than 200 ft. below high watermark, in the chalk, — 
a fissure 3 ft. deep. I would like to ask any engineer in 
this room if he thought he could carry out satisfactorily a 
tunnel in rocks which allowed water from the sea to arrive 
at such a great depth freely ? It seems to me that if a 
tunnel is to be carried to a satisfactory conclusion, it must 
be not in the porous water-bearing parts of the chalk, but in 
those which are for the most part impervious. So much 
then for the geological aspect of these rival schemes. We 
see that whilst one is capable of being carried out, because 
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it IB msiDlyin the dry, the other will probably be financially 
if not physically impoBsiUe on account of the water, frefih 
and marine. 

The works now being carried on as a part of the tunnel 
Bcheme by the Submarine Coutinental Railway Company, 
are as follows : — One shaft has been sunk in the neighbour- 
hood of Folkestone, at the Abbot's ClifT; another at the 
eastern end of the Shakespeare tunnel, and a third at the 
western end of the same tunnel. The second of these is 164 
ft. deep, and is carried doffn to the bottom of the chalk marl 
number 2. Wben you reach the bottom you find yoorself 
in a tunnel 7 ft. in diameter, lighted by electricity, and at 
the end of it you see a machine which is driven by com- 
pressed air. This compressed air, as it does its work, 
ventilates and cools the tunneL The ventilation is perfect 
and completely under control. I have been there when 
there has been quite a crowd of people, but in spite of 
that, the air has been perfectly pleasant and pure, and at a 
temperature of 52°. The machine cuts 7 ft. in diameter, 
the cutting portion being composed of two great arms 
with steel teeth ; and the rate at which it cuts is at the 
present time 100 yards per week. The motive power being 
compressed air in 4-inc1i pipes, is far too small for the work 
it has to do. Wben I3-inoh pipes are laid down it is 
probable the work will be double that rate, — that is, pro- 
bably 200 yards per week. The material comes out in small 
pieces; it is collected in buckets, which deliver their con- 
tents into trucks, and the trucks are coQveyed out on to the 
spoil-bank. 

The shaft to the east of Shokespear Tunnel is intended for 
the ventilation and drainage of the tunnel, and without it 
the tunnel would be uselees, and the works connected with it 
are directly under the guns of Dover. We have read a 
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great deal during the last three or four months, from military 
men and others whose opinions are worthy of the highest 
consideration, about the military aspect of a Channel Tunnel, 
and the opinions expressed have not been all upon one 
side. Some major-generals and others, despair of their 
country, and think that, if we hare a tunnel, the foreigner 
will take it and invade our comitiy; others think this 
unlikely, and beliere that a tunnel is not an avenue of 
attack. I would point out the fact that while we have 
command of the sea — even if the major-generals cannot look 
after the mouth of this tunnel — the admirals and sea-captains 
can. The works are within easy command of any gunboat 
in the neighbourhood, which could render it impossible for 
any invader to use that tunnel at all, whether he had 
possessioa of Dover or not. Of course, if we were to lose 
our command of the sea, the invader could choose hia time 
and place for attacking ub. The question of tunnel or no 
tunnel under those circumstances would be a comparatively 
small one for us to consider. 

Thus you see that, so far as we can ascertain, there is no 
physical barrier of importance presented to us by nature 
against this great undertaking. The only obstacle that I see 
— speaking for myself — is to be found in our prejudices ; 
and I think that our grand-children, if not our nearer 
descendants, wiH have occasion to look back to these 
times with feelings of great wonder. They will wonder 
how it was that the people who preceded them were so full of 
fear. They will not have occasion, let us hope, — as some of 
the prophets seem to think they will, — to lament over the 
the foreigner taking possession of London, or to moralise over 
the destruction of the tunnel by the courage of a solitary 
engine-driver, who apparently was the only man left in that 
part of England to do a manly act. They will, in my opinion, 
wonder at our prejudices and our fears, which throw such 
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artnwidinBTy sentuoental objeotioiiB in the way of this ent«i^ 
prise — an enterprise vhioh, it aeems to me, ia cooaistent 
with oU our past history — ooDsistent with all those undei^ 
takings which have made this country what it is. This 
ooontry did not become great through fear. Even if we 
wished it, we could not shut ourselrea off from the rest of 
the w6rld. To give ourselves to a policy of isolation would, 
in my opinion, be to go back in the scale of civilizatiim. 
I, for my part, will not believe that Englishmen of this 
generation will do anything of the sort. 



The following oonununication on the subject was received 
from Mr. C. E. De Ranee, F.G.S. :— 

" I heard Professor Boyd Dawkins' observations on Sir 
Edward Watkin'a address to the Society of Arts, and should 
be glad to repeat to your Society the remarks I made at the 
adjourned discussion, on the Chumel Tunnel, on Monday 
last. 

" The Upper Qreensand in East Kent is practically absent, 
and the lower beds of the chalk, there locally called the 
Grey Chalk, form with the Cbult clay beneath, an imper- 
meable barrier of nearly 400 feef in thickness between the 
water bearing porous Upper Chalk above, and the porous 
beds of Lower Oreensand beneath. 

" The grey chalk of Kent is the Geological equivalent of 
the chalk marl of Sussex, and not composed of pure chalk, 
but like other marls has a certun admixture of clay, which 
gives to it its impermeable character. It is due to its 
presence that it is possible to work the valuable coalseams 
of the Belgian and French coalfields, the water bearing 
white chalk above being entirely separated from the workings 
beneath, by this impermeable barrier, and it requires no 
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Btretoli of imaginatioii to see that it will perform the aame 
office for the Channel Tmmel. 

" The white chalk above the grey, is the formstioii which 
yields to ao many towns an abundant water empply, and to 
that portion of London supplied by the Kent Water Com- 
pany, no lees than ten million gallons a day from a rery 
limited area. The water in the white chalk, like all other 
waters on the aurfaoe and underground, is derived directly 
from the percolation of rainfall, the amount annually 
abeorbed varying from 6 to 10 inches. The chalk and other 
porous rocks around our coasts are charged with fresh water 
derived from the percolation of rain on the exposed outcrop 
of these formations on the land, and so long as these rooks are 
so charged no percolation from the sea itself can take place, 
bat the moment artificial conditions are introduced by 
pumping, and the water-line is lowered, percolation from 
the sea at once commences. 

"In the northern of the two tunnel schemes now before 
the public, it is prc^xised to work in the white chalk, enter- 
ing it on the north side of Dover, the pumping necessary to 
carry on the work here must inevitably so lower the water 
line in the chalk beneath higb-wat«r mark as to set up 
percolation from the sea, and to entirdy destroy the existing 
waterworks supplying the town and garrison of Dover. The 
quantity of water to be drained will be not less than the 
absorption of two square miles on either aide of the headland, 
or nearly two million gallons for eaoh mile of tunnel driven 
or twenty millions to be lifted at each end of the tunnel 
daOy. The Southern Tunnel Scheme commences in the 
Grey Chalk, and it is intended to keep on this impermeable 
material aU the way, so that the danger of water is avoided, 
and the consequent oost of pumping," 

The CUAIBHA.N said he did not gather from Professor 
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Dawkiiu vhat ires the length of the proposed tuimeL He 
kIbo wished to know whether there was any risk of gravA 
pipes being met with, sach as were seen penetratiiig tlie 
ohalk in the cuttings. Those were both important points, 
and another matter of importance was as to the proposition 
made for the drainage of the tunnel, as sometimes in a 
tunnel of that kind large Tolomes of water were met with, 
and required to be promptly stopped ont. The length of 
the tunnel was important, inasmncb as the ventilation would 
have to be considered. He did not, at present, know of any air 
current so long as this was likely to be. In the information 
he had sniped for Sir Edward Watkia the longest air way 
mentioned, as occurring La his mining district, was a little 
over eight miles. That was the circuit which the air had to 
make. The Channel Tunnel would be probably three times 
that length. Of course it might be a much larger sectional 
area, and thereby would facilitate the transmission of air 
through it much more readily than through some of the 
more confined passages of mines. The provision with 
regard to water would be very important, especially as there 
might or nught not be a chance of those gravel pipes being 
met with from above. 

Mr. Stibritp observed that it would be a matter of some 
surprise if the rocks below the Channel were found to be so 
" providentially " arranged as the Engineers evidently 
anticipated, and as were displayed on Prof. Dawkina' section. 
Among the French Professors there was one, Prof. Hubert, 
who was lately, if not now, president of the G-eological 
Society of Paris, who had grave doubts about the practi- 
cability of tunneUing the Channel. He read, some time ago, 
before the British Association, papers on the chalk rocks of 
France, but M. Hubert was not an Mngineer, and did not 
enter into the merits of the tunnel scheme. He had given 
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bis opinion to tlie public aa to tlie bed of rooks beaeath 
tbe Channel, and in bis opinion it would be perfectly 
impossible for a tunnel to be driven under tbe Chamiel 
in a atraigbt line or ia a horizontal direction. He (Mr. 
Stirrup), was inclined to agree with Prof. Hubert-, who 
was of opinion that an anticlinal axis would be found run- 
ning across the Channel. The chalk rooks in the interior of 
France were thrown into folds; and, judging from tbe lie 
of tbe rocks on the English coast, tbe same gentleman was 
of opinion that they would find a fold also beneath the 
Channel. If the chalk marl, — in which alone, according to 
Prof. Dawkins, tunnelling was practicable, — were to be 
tunnelled he presumed tbej would find varying gradients 
and that it was also possible the line would not be a direct 
one. The Chairman had asked Frof . Dawkins a question as 
to the length of tbe projected tunnel. He (Mr. Stirrup) did 
not know what the Engineers might have in their minds, — 
whether the scheme corresponded with tbe diagrams now 
exhibited, — but he would like to ask Prof. Dawkins whether 
it was usual in Kent, or any of tbe other chalk countries, to 
meet with a section of that length without faults, or without 
those undulations which would greatly interfere with the 
work of the tunnel. 

Mr. W. Watts said be thought that no fear need be 
entertained as to the practicability of driving a tunnel 
straight, with the aid of good soientifio instruments ; and he 
spoke from having had some experience in matters of this 
kind. They need not fear the existence of gravel and sand 
pipes from tbe bed of tbe sea, because everyone knew, who 
bad to deal with the filtration of water, that water was a 
long time in passing through even porous sand, and if a 
o<me several hundred feet in vertical depth existed from the 
bed of tbe sea to the tunnel he believed very little, if any. 
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water would oome tliToagh ; and in sny case there would be 
no difficulty in stopping it, by forcing iron casings in 
adTODoe of the open heading. 

Mr. Martin referred to the 'Westpbalian coal field, which 
he Baid — as those present were aware — was covered oncon- 
fortnably with the chalk measures. In sinking shafts there, 
water<bearing strata are generally met with to a depth of 
abont 30 to 50 yards from the surface, whilst below that, 
frequently for great distances, the strata are perfectly 
dry. In some places no further water is met with 
down to the coal measures, hut in other cases one of the 
green sands yields a large body of water. In working some 
of the coUieries it is found that the water increases in the 
workings only slightly, while in others — in comparatively 
small areas — large feeders of water break through, but 
whether through fissures he is not prepared to say. At one 
of Uie Mines there with which he was connected they had 
130 or 130 yards of dry strata in the shaft above the coal 
measures ; hut on driving the levels out a fault was met 
with and water liberated. Some of the collieries, four or five 
miles Eastwards, had been drowned out under similar cir- 
cumstances, the feeders being upwards of 500 gallons per 
minute, while adjoining ones are comparatively dry. He 
would like to learn from Professor Dawkdns whether the 
second green sand, or chalk marl, as designated on the 
section exhibited, was water bearing, or whether tho shaft 
lay between the two beds of water-betuing strata. 

Professor Sawkins said the lower green sand is not 
represented there at all ; it is below the gault. 

Mr. PiLKiNoTON said there was great difference between 
a colliery and a tunneL In the former case the water did 
not break in until they began to get the coal. It came, of 
ooorse, through the chalk. 
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Mr. Uabtim, in reply to a member, said tliat in the mine 
to which he had referred the water-feeders were met with 
when the levels only were driven, and th^ were at a depth 
of aboat 200 yards below the water-bearing strata met with 
in the shaft. 

Professor Shaleb, of Harvard University, Cambridge, 
Mass., being called upon, said ; I have known something of 
tunnelling experiments in Amerioa — one of them, and per- 
haps the ULOst worthy, being the Hoosack tunnel. That 
tunnd cost the State of Massachusetts 3,600,000 dollars; I 
think it might have been buUt for one-third of the money 
if as careful a study had beeu made of the rocks as has been 
made in the case of this Channel Tunnel. In the Hoosack 
tunnel they struck water-bearing rock, when by going half 
a mile farther they might have had very easy ground to 
work in. I have seen the shores on either side of the 
English Channel ; I have seen something of the faults ; and 
it does not seem to me that the objections which have been 
raised on account of the|f olds or faults, are likely to be found a 
considerable objection in opening the tunnel. The faults to be 
found there will be compression &ults ; they will not he like 
that rarer kind of fault which you get in an anticlinal, but 
faults which will be pressed together ; and anyone who takes 
two pieces of clay will see the sort of contrast that will be 
made between the walls of such faults. I do not think that 
the faults will be more open to water than the other portions 
of the section. I have seen in Italy some clay beds that 
mostly resemble these clays — Pleiocene clays — resembling 
in many respects the grey chalk specimens before us. The 
beds in Italy, of the newer Pleiocene, in the neighbourhood 
of Sienna, are folded in an extraordinary way, yet I think 
all the faults there are as impervious to water as the beds of 
olay themselves ; so it seems to me that breaks of that sort 
in the Channel district are not likely to present any con- 
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sidenble obfltaoles to tnimel work. We have, in Americtt, 
only one speoimen <Ht a tunnel bored in similar material to 
this — ^that is the tunnel under Boston Harbour, about 2^ 
miles long, made for sewage purposes, which runs through 
the boulder olay — a dense clay which was found to be im- 
pervious to water although the sheet of clay between the 
boring of the tunnel and the surface was not more than 25 
feet or 30 feet thick. 

As to that question which is now occupying so much 
attention here — the question of safety, in ca^e a tunnel 
was built — it is not proper for me to offer any opinion. 
The greatest successes of our race, it seems to me, have 
not been made by acting under fears such as those 
which seem to braet this project in the minds of some 
persons. My opinion is that oar greatest successes have been 
made by taking much greater risks than those involved in 
the making of this tunnel. 

Professor Dawkins, in his reply, closing the discussion, 
said : The omission on my part to state the length of the 
tunnel was quite unintentional. The length is about 24 
miles. With regard to the existence of the gravel pipes I 
do not know any case of gravel pipes occurring in the grey 
chalk excepting near the surface of the ground. The apex 
of the tunnel will be in the centre of the Chaonel, and 
from it the drainage will find its way by gravitati(m to the 
pumping stations on either side of the Channel. With 
regard to the further qneetion which Mr. Stirrup has raised 
with regard to M. Hubert, I think X am right in saying 
that M. Hubert's remarks are of a date preceding the 
making of that geological map, and that there is nothing 
to interfere with snob a clear section as is here presented. 
With regard to the suggestion that the section may be a 
fancy sketch, I can only say that the materials for "ipVi fig 
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it sre ample, aod that I have used all the informatioa oa the 
question, which I could get. It is plotted on a larger scale 
than is usual iu geological diagrams, and I am, therefore, 
not surprised that the gentleness of the curres should look 
doubtful to an eye accustomed to the exaggerated curves of 
sections in geological works. 
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TRANSACTldire 
MANCHESTER GEOLOGICAL SOCIETY. 

Paw XTII. Vol. XVI. Sbbhos 1881-82. 

At the Ordinary Mebtinq of the Memhers of the 
Society, held od Tuesday, the 6th day of June, in the 
Literary and Philosophical Society's Booms, George Street, 



John Aitebn, Esq., Vkse-Preeident, 
in the Chair. 



NEW MEMBER. 



BoBBBT T. Bdrhett, F.G.8., Stanley Avenae, Eooles, 
u proposed, balloted for, and duly elected an ordinary 
of the Society. 



THE OWENS COLLEGE MUSEUM. 



The Ohaikuan said: We have had under consideration 
for some time past the desirabOity of the arrangement vhich 
was entered into some years ago between the authorities of 
Owens College and the Natural History and. Geological 
Societies, when the transfer of the collections of those 
Societies to the College was made, being completed. The 
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Committee of this Society have on Tariona oooaaions called 
the attention of the Council of Owens College to this 
subject, Etnd have urged apon them the neceaeity of some- 
thing being done, and various interviews and communicationB 
have taken place. A month ago your Council again took 
the matter up, and a communication was sent to the Council 
of the College, when an interview was arranged. The 
result of that interview is embodied in a Report, which 
will now be read. 

Mr. Martin read the report of an interview which had 
lately taken place between a committee appointed by the 
council and a number of gentlemen representing the council 
of Owens CoUege relative to the museiam arrangements. 
The Owens College depatation admitted that the present 
museum arrangements are not in accordance with the 
agreement entered into at the time this Society presented 
its collection, but maintained that the subject has not been 
overlooked, and that it has frequently been considered by 
the authorities of the Owens College. They produced plans 
by Mr. Waterhonse, and explained them, and stated that 
these were the third set they had had submitted for con- 
sideration ; the others not being satisfactory. These they 
think suitable, and they are almost definitely decided upon. 
The plana include, in one building, accommodation for the 
natural history, mineralogical, geological, and other ooUec* 
tions, also necessary workrooms and laboratories, &o., £0., 
required by the CoUege. The estimated cost is about 
£45,000, of which they say they have been promised or 
know they can obtain about £20,000 or £25,000, the 
balance being the difficulty. The committee urged upon 
the members of the Owens College deputation the absolute 
necessity for their now taking action with as little delay as 
possible, the terms of agreement on the subject having been 
so long disregarded. It was then explained that the Owens 
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College aathorities, not deeming the time favoarable, had 
dtmng the past four or five years relaxed their operatioDS in 
consequence of the depressed state of trade latterly, and the 
financial position of many of the important local charitable 
institutions, but as these institutions have now had their 
" turn," the claims of the College will be again urged and 
steps taken with a view of obtaining the funds requisite to 
cany out the agreement for properly acoommodatiog the 
several museums. In this movement they trust that the 
members of this and other local Societies will co-operate, 
and that operations may be formally commenced this year, 
and that next year they may be proceeded with vigorously. 
Yoor committee have pleasure in being able to report in 
very favourable terms of the proposed buildings and 
arrangements as explained to them, and believe that wheia 
completed they will prove satisfactory to all concerned, and 
be a credit to this city, which is at present so sadly deficient 
in such matters. 

The Chairuan : Our hope is that the desire which is now 
shown by the Council of the Owens College may be carried 
out. The plans provide for ample accommodation for the 
collections of both Societies. There seemed at the meeting 
a determination on the part of the gentlemen representing 
the College to proceed with the scheme, and very shortly I 
believe they will make an effort to obtain the requisite funds. 
With the influence that Owens College can bring to hear I 
do not despair of seeing the scheme carried out. 
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ON A SECTnON OF GOAL MEASUBES IN 

8ADOLEW0&TH. 

Bt Mr. William Waits, F.Q.8. 

At the northern bonnduy of the Township of Saddle- 
mnth, the Corporation of Oldham is conBtraotiiig a reservoir 
to empoond the rain-water whioh &ll8 on the npper reaohM 
of the pictoresqne moorland Tallej, Readycou Dean. 

In oonstrocting the Beadjcon Bean emhankment, several 
intOT«sting geological sectionB have been opened ont. 

Peat at the aar&ce with the osnal valley allnvinm is 
predominant. 

Beneath the sai&ce dehria, brown arenaceous shales 
extend over a considerable part of the district, bestowing a 
Tonnded appearance to the valleys whether on looking np or 
down them. 

The geolc^oal section in whioh Uie concrete core for &» 
embankment ia placed is fairly divided between shale and 
rock. 

Both of these measnres are mnch disturbed from their 
normal position near the surface, hut at a depth of 30 to 40 
feet, they assmne a tolerably nniform dip with the valley 
and are impervions to water. 

Yaljoable pochets of dark bine tenaceoos clay have been 
met with in soffioient quantity for the embankment. 

Clay beds averaging from 4 to 9 feet, in thickness, are 
rarely found in valleys so high above the sea level, hence 
their rareness makes them all the more valuable. 

Undoubtedly they represent the tear and wear of the 
shaley material previously alluded to, and to some extent 
indicate an earlier configuration of the valley, as it is 
impossible to have clay deposits except in still water. 

Broken trunks and detached rootlets of trees are occa- 
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aionally found in the clay wliioh is somewliat eilty and 
stony at the bottom. 

The bed is continuous on each side of the valley, and it 
muBt have been deposited before the email moimtaio stream, 
which drains 270 acres of wild moorland at the sonroe of 
the river Tame, formed its present course. 

The shales yield very few fossils. I have, however, found 
two small Qodules, inside of which Omiatites, oommon in the 
Yoredales, exist ; and in the brook course weathered speci- 
mens of avKulOrpectem are found; but the avioula-pectem 
may have been derived from the shales once esistiag on 
higher levels, on exposure to atmospheric agencies. 

Nothing else specially interesting to the geologist has yet 
been found in these shales. 

The texture of the rook of the district reminds me very 
much of the "quartz rook" described by ElJas Hall as 
existing in Staley Wood ; Soe Cross, Mottram ; and at 
Bugsworth, in Derbyshire. 

With reference to these deposits there may be differences 
of opinion, owing to the difficulty of defining their true 
geological position in the stratified series to which they 
belong. 

The continuity is somewhat difficult to trace, so much so 
that I have been nnable, with any degree of certainty, to 
follow them for any great distance, and I confess that I am 
unable to say to what place in the Millstone Grit series they 
should be assigned — if indeed they do belong to the Mill- 
stone G-rita — ae Professor Hull states. 

About 500 yards lower down the valley, large blocks of 
coarse Millstone grit are found, some of which are rounded 
by meteorological and other agencies; but wheUier these 
blocks belong to the Bough Rock or to the Eindei- Scout 
grit I cannot say. 

Evidently they are remnants weathered out of parent beds 
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OD.be ezJBtmg on the higher extremities of the Burroanding 
hills, which have fallen back on the demands of time and 
atmospheric agencies. 

The meet interesting figure on the section is a coal bed 
8 inohea thick, inclining to the north-west at an angle of 
1 in 16. This section is shown on the diagram which is 
drawn to scale. 

It is onosoal to find coal so high above the sea level and, 
as its prmence is not indicated on any gedogioal map, or 
aUuded to in Hull's Cfeological Memoirs, I consider the sub- 
ject of sufficient importance to lay before this Society. 

The eeotiou (takoi near the outcrop of the measures, and 
before the inroad was made into the vall^ with our works,) 
was hid from view by a peaty covering 18 inches in thick- 
ness, and was much disintegrated, but it became more 
compact farther from the surface. 

The coal is accompanied by the usual seat-earth which 
contains stigmarian rootlets and, if I mistake not, otiisr 
fossils, but too indistinct for identification. 

The section is found on each side of the vaUey, and in 

seeking for a continuation of the bed, I find that it hai^ 

monises mostly with Hull's description of the coal sesm 

existing under Pule Hill, but as all these thin coal seams are 

- 80 near alike it is not difficult to mistake them. 

Broken as all the strata are on the Fenine Range, it 
requires an experienced eye to find the four Hillstone Qrit 
series alluded to by Hull, and except the fossils produced 
will assist in defining the true geological horizon of this 
coal bed, I am afraid the rocks and ahalea will fail in that 
determination 

To me the whole seems very much like the Yoredales, 
but when an authority like Professor Hull marks them 
differently, I yield to his opinion. 

I have taken four geological sections in the vall^ in deep 
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trenches for reserroir embankmeDts, and at aome future 
date hope to be permitted to bring them before thia Society, 
but primarily I wish to identify their exact geological 
position. 

The Ohaibuan said : I think it is a pity, and detracts 
very much from the value of Mr. Watts's paper, that he 
has not made out the exact position of this section. In a 
district like Soddleworth, which has been gone over by the 
Oeologioal Surrey, and has received the attention of local 
geologists, one would have imagined that some datum line 
would have been fixed, whereby the position of the bed of 
coal might have been detemuDed. From the description of 
it I should have no hesitation in saying that it belongs to 
the Yoredale series. The Saddleworth valley, in the lower 
district, is nearly all of that age ; but the higher portions 
are of millstone grit, the fourth grit coming on round the 
whole of the lull tops, — forming the " Pots and Pans " and 
other prominent features in thia locality, over a very con- 
siderable area. Taking the position of this fourth grit (the 
Kinder Scout grit), which is found at most places in that 
district, it strikes me that the position of the coal might have 
been traced out and its true position discovered. However, 
Mr. Watts is a gentleman who has had considerable experi- 
ence in that district ; he has paid much attention to it, and 
as he has failed to discover its horizon, any opinion I might 
offer would not be considered of equal v^iie with his. 
The QonuUitea and amcuUhpecteni, now exhibited, are char- 
acteristic of the Yoredale range, and I think everything 
points in that direction. There are thin coals, not only 
in the Yoredale series of this district, but in some parts of 
Westmorland, where a considerable number of seams exist 
in this formation, some of which are workable and have a 
otmuneroial value. 
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Mr. Watts said lie wkb much obliged to the CSuirman for 
the expraeaioii of opinion which he had given with regard 
to the position of the coal bed in qnestion. He (Mr. Watts) 
had been rather too modest in preparing his paper, other- 
wise he thought he should have expressed his belief that 
tiie strata belonged, as the Chairman said, to the Yoredale 
series ; but, inasmuch as it was by Frofeasor Hull referred 
to ae the millstone grit, he was afraid of making a mistake 
by giving expression to the view which he held. 

Mr. Aitken then left the chair, and it vxu taken by Mr, 
O. C. QreenvxU, Junr. 



SAPETT LAMPS 
AND THE SAFE LIGHTING OF COLLIERIES. 



Discussion on Mr. Teale's paper on " The Safe Lighting 
of Collieries." 

Mr. John ITnsworth : I consider the Protector lamp to 
be one of the best lamps as yet proved for the miner as 
regards the light it gives j the collier cannot open it without 
detection ; but it has the same defect as the Mueseler of 
going out when handled roughly. The experiments I have 
conducted leads me to hold favourable opinions of the 
Williamson lamp. It is safe; it has stood every test 
to which the Mueseler or the Protector has been subjected; 
and it gives as good, or a better light than the Mueseler ; 
while it is not so liable to go out, and is not more costly. 

Mr. J. S. BuEROWS said he would like to hear some dis- 
cussion on the subject of oils — as to whether vegetable or 
mineral is best for safety lamps. His experience of mineral 
oils was that there was in most of them a certain blue cast, 
which, in testing for gas, gave the impression that gas was 
present long before it really was so. 



jbyGoogIc 



t 



=5" 



jbyGoogIc 



jbyGoogIc 



869 

Mr. Ukswokth said vith the oil Mr. Teale used — Colm- 
line — at 70 or 60 degrees the flame began to get longer, and 
the collier might be deceived by thia and fancy that gas voa 
present when it was not. 

Mr. James Ashwokth said * Mr. Teale'e argument (page 
308) is not borne out by the experiments made by Mr. 
fimethoret and myself at Brynn on the Clanny lamp, and 
as a matter of fact the "combustion chamber" does not 
influence the passage of the flame through the higher part 
of the gauze ; instances occurred where the Clanny failed 
in a much shorter time than the Davy. 

Cause of failure of the Mneseler lamp (page 310). I 
difler with the conclnsions arrived at ^together. The 
Belgian Commissioners reported most distinctly that the 
part of the chimney below the horizontal gauze was more 
dangerous when very short or very long than when the 
length was equal to half the distance between the horizontal 
gauze and the top of the wick tube. 

The failure of this type of lamp I attribute to two causes 
mainly, viz, : EzceesiTe area for the top of the chimney and 
a want of proper proportion between the cubic contents of 
the chimney and the cubic contents of the com- 
bustion chamber. Because, if the area of the top of 
the chimney is too large, the contents of the chinmey will 
not be carbonic acid (CO,), but only a mixture of carbonic 
acid and carbonic oxide, and some proportion of the venti- 
lating current which has not been in contact with the flame, 
and this mixture is always most likely to occur in lamps 
which have the part of the chimney below the horizontal 
gauze too short and not bell-moutked ; and again, if sufficient 
COi is not present in the chimney to fall down into, and 
completely fiU the combustion chamber, the explosive atmos- 
phere in which the lamp is placed follows the 00, down the 
* Cammnnioated by Mr. UiKTUt, Hon. Bed. 
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oliiinney and ignites at the gaa which, as a general role, 
eontiaueB homing under the horieontal ganze after the viok . 
flame is eztinguished, and then instantly flashing back 
explodes the contents of the gauze cylinder, and fires the 
outer atmosphere after offering a resistance only equal to 
that of a Davy with a 2^ inch diameter gauze. 

(I note that the proportion of the top of the standard 
Mneseler chimney to the bell-moathed base is as 1 to 3, 
whereas, if my memory serves me, Mr. Teole only gives 4 
to 9.) 

To sum np these remarks I say, provide sufficient COi to 
extinguish all fire, and reduce the oomhustion chamber of 
the lamp to the most limited cubic contents compatible with 
the efficiency of the lamp, to produce a safe lamp. 

With regard to Mr. Teale'a improved lamp, I should like to 
know why he adopts an ^ inch diameter outlet for his chimney*, 
when the Belgian Commissioners' B^iort, irom which he 
quotes, seta this diameter down as unsafe ; also, how he 
cleans the " non-combustible substances of irregular shape," 
and what extra time the cleaning and refilling occupy. 



Discussion on "The Tin-Can Safety Lamp" recently 
shown by Mr. Hall. 

Mr. John Umsworth : Having made some few experiments 
myself with the view of ascertaining which was the the beat 
lamp, I think I can very properly give you the result at 
my experience. I heard Mr. Hall bring before the Wigan 
meeting the merits of the Tin-Can lamp ; and I think, 
myself, that the principle of that lamp is the right and safe 
one ; and it certainly occurred to me, on examining it, and 
patting it to the test, that the holes at the bottom might 
advantageously be dispensed with, inasmuch as there it 
sufficient room to feed it with air around the bottom or 
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through the top. Bat there are other difficultieB in conneo 
tion with the Tin-Can lamp — ^in working vith it — and in 
order to find oat what those difficalties were — becaase my 
object in looking into this qaestion of lamps was to find oni 
that which was best to be worked with — ^not only the safest, 
bat that which the collier coald use with advantage — I 
fbond that the Tin-Can lamp, when carried in a very strong 
oorrent of air — in a main air-way for example — was a most 
useful lamp, inasmaoh as whatever carrbnt you have, no 
matter how strong, it was quite e£Fectual in giving and 
maintaimng a good light. But it is well known that at a 
working face, particularly where yoa are cutting strait 
work, you cannot have'a strong current of air, consequently 
where you get the Tin-Can lamp at a strait working face 
where it is to all intents and purposes out of the air-way, 
you will find that it bams sleepily and doggedly, and not 
only 80, but it gets so hot in a few minutes that you cannot 
touch it. That, to my mind, is a great objection, because it 
unfits the lamp for being osed by the workman under all 
circumstances ; consequently if the Tin-Can lamp, or indeed 
any lamp, is to be adopted it mast be one which will answer 
all purposes of a colliery, particularly when the the collier 
Is at the working face. 

Mr. Gkihke : With regard to the Tin-Can lamp I 
never did believe much in it, and do not think now if that 
lamp was exposed to a high current it would stand, particu- 
larly if the current was directed either to the bottom or tap 
oi the lamp. I believe if the lamp was put simply in iha 
place where the current could act equally all over its surface 
it might be safe, but if the current was to act either at the 
top, so as to force down the gas upon the lamp — or at th« 
bottom, 80 as to enter by the small holes in the tin, the lamp 
would e^lode, particularly so, if these holes are not ke{A 
low down. 
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Mr, WiNaTAin.ST : I was shown by Mr. William Armstrong 
ft Tin-Can lamp without any holes at all in the tin ; but 
sufficient space was left at the bottom of the lamp for the 
access of air. The men liked them Tery well, and considered 
them a success. They had never fired, although they had 
been put to a serere test. 



A NEW LAMP 



Mr. CcHLiFFB, of the Bridgewater Collieries, showed a 
lamp for which he claimed safety with other advantages : — 

In introducing this lamp, I do not think it necessary 
to occupy your time with the details of the numerous lamps 
now in use, as I am persuaded that all present are fully 
acquainted with the subject. I shall, therefore, confine 
myself to the practical use of the lamp, and the probable 
objections that may be raised against it. 

I will first describe it, viz, : — 

The lamp bottom is like the ordinary Davy, or Glamty. 

The top consists of bottom brass, five pillars, and top brass 
with a oone-like finish. 

This cone-like top is perforated on the top and down one 
side only, and has a small shield inside, which covers the 
holes at a little distance from them, so as to allow a sufficient 
discharge, but prevent a current blowing through it. 

From the top to the bottom brass (inside of the five pillars) 
is a circular glass, (which may be either in one or two 
lengths) with an opening in one side from top to bottom. 
Eaoh side of the opening is fitted with a tin frame, which 
clips the glass, then, one piece of gauze fills up the opening 
and is doubled behind each of f^e tin frames. 

This gauze acta as a spring for the unequal expansion and 
contraction, and supplies the fiame with fresh air. The 
opening in the glass is then covered by a shield, which 
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eztenda from one pillar of the lamp to another. The space 
between the pillars and the glass is very small and is 
increased towards the middle ol the shield, so as to allow a 
large area opposite the opening in the glass. 

This large area, is for two parposes : first, to break any 
current which might blow through the small space between 
the pillars and the glass; secondly, to contain a large 
amount of fresh air so that it may get a little heated before 
being admitted to the flame. It also causes the lamp, not 
to be suddenly extinguished when trying for gas, (where 
there ia no current), bat as the lamp is unable to discharge 
suffioient carbonic add gas, it will not live in an explosive 
mixture long«? than is neoeasary for examining purposes. 

In a strong current, it will not live so long as in a still 
atmosphere, because the ourrent cannot blow through the 
lamp, and it therefore checks the discharge in passing over 
the outlet. 

It is with diffioulty that it can be kept alive, even in a pure 
atmosphere, where the current is very strong and bafBing, 
(or blowing in several directions) not because the current 
will blow the lamp out, but because it prev^its its discharge. 

It will be seen on examination that it is fed with fresh 
air, much in the same way as the Davy Lamp ; it therefore 
follows that in a still atmosphere or a feeble ourrent it is 
quito as applicable to all as well as the Davy. In testing for 
gas, or examining the roof for pot holes, &o., it is not 
easily extinguished ; and as the dame is shielded from 
draughts or dost, a workman need scarcely ever be without 
light. Such a lamp would, I think, seldom get tampered 
with, and would be much saving of time. 

In a strong current it will be found to differ greatly 
from the Davy Lamp (but to prove' its safety a thorough 
test will be required). So far as I have been able to ascer- 
tain, a strong ourrent of air seems to decrease, rather than 
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inonase its disoliargfi, of the results of combustion, on 
aooount of the top being the only place exposed, at whatever 
angle it may be with the current; if so, the greater the 
onrrent the greater will be the safety of the lamp. 

The probable objections against it will be the size of the 
glass, which, after careful consideration, will not look so 
great as at first sight. It will be seen that the glass has a 
piece taken out from top to bottom and filled up by a gauze, 
which acts as a spring for the unequal expansion and oaa- 
ttaotion, and therefore prevents breakage from t^t source ; 
and as it is impossible to make a lamp which cannot be 
broken by a blow from a pick or a piece of coal flying out 
of the face, and eometimes a fall of coal or roof, I think it 
is better to look in another direction, tIk., to iaorease the 
Ught, so that a collier would be able to see with his lamp at 
a safe distance from him ; and in so doing would not 
only protect the lamp, but also him from many accidents. 

The lamp which I exhibit might be hung at a oonsiderable 
distance, and would give the collier a good light both at the 
roof and face, and would require little or no moving about 
during his work. 

For a lock, I should prefer either the leaden rivet or 
soldering. 

AN IMPROVED MUESELER SAFETY LAMP. 

By Ms. Jaubs Abkwobth, H.E., Derby. 

[Oommuiiioatad by Km. IStxrai, Hon. Seo.} 



The papers and discnssioQa on the various forms of safety 
lamps clearly show that the members of this Society, unlike 
diose of several kindred Societies, still take an unabated 
interest in the subject, and are not willing to waive all 
questions cd this class until after the Mines Accidents 



)cizsci!/Goog[c 



87s 

Oommission hare published the reaulta oi their extended 
investigationB, and with this fact in view I now offer you 
a few remarks on the Mnesder type of safety lamp. 

The Mneseler type of lamp has been said to be in every 
way superior to the Tin-Can type, and as it is the type of 
safety lamp approved by the Belgian Safety Lamp Com- 
mission, and proved by the experiments made by Mr. Smet- 
horst and myself to be the best type of lamp, for an all 
round lamp, I shall not be out of plaoe in referring to soma 
of the pertinent remarks made by the above Commission in 
their retort : — 

"Atcendmg currents were found eminently dangerous. It was 
"noticed that each time an explosion took place the position of Oa 
" lamp experimented on was suoh that, before the arriral of the gas 
"the flame of the wick was found to T&cilate strongly or to be crushed 
" down on the wick, which indicated the preaenoe of whirling currents 
" or eddies in the moring mixture, whereby a sudden ascending in- 
" flection was produced in the curreut just as it began to impinge on 
" the lamp. Thus the trequenoy of the explosions was much oftener 
" caused by these whirlings or eddies than by the rimple Telocity of 
" the current, and the whole of the eiperimBnta made by the Com- 
" mission prove that only those oircunistances may be oonsideTed 
" dangerous which rnwM the current of air and cause them to flow 
'* in a difffreni manner to that which the lamp was designed to pro- 
"duoe, and the TererBal of the ounent is made manifest by the 
" agitation and beating down of the flame." 

When concluding the paper prepared by Mr. Smethnrst 
and myself, on safety lamps, we intimated that probably we 
should, on some future occasion, introduce one or more 
improved safety lamps to your notice, and I now take the 
opportunity of submitting my improved Mueseler, which is 
demgned specially to secure the weak places noted by the 
Belgian Commission in their report. 

I believe this form of lamp possesses the following 
advantages : — 
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1. That it will Btand any Tfllooitf of air Titliout fiiokering. 

2. That tlie ventilation of the lamp cannot be Teversed. 

3. That the flame cannot be crushed down on the wick 
by whirling currents or eddies. 

4. The complete extinction of the wick flame and gas, 
without the addition of the second horizontal gauze of the 
Mueseler Joassin, Muesaler Demanet, or Mueseler Godin D., 
which is reoommended to be added by the Belgian Oom- 
miasion to increase the safety of the ordinary Mueseler. 

6. A muoh superior light to the ordinary Mueseler. 

6. A stronger form of glass for the combostion chamber. 

7. The reduction of the cubic contents of the part of the 
lamp exposed to the direct action of the exploded or ignited 
gas. 

8. That the chimney contains a larger volume of oarbonic 
add gas, in proportion to the cubic contents of the glass 
cylind^, than is found in any other form of this type of 
lamp. 

These advantages arise from two very cheap and light 
additions to the lamp, viz., a light copper or tin shield above 
the horizontal gauze, whioh touches the ohinmey at six equi- 
distant points and prevents any current passing through the 
horizontal gauze on one side of the chimney and out again 
on the other side, as it may do in the ordinary Mueseler ; 
and, also, by an appendage which I term a " chimney pot," 
consisting of a cylinder containing three wings, which com- 
mence a little above the top of the chimney and ext«nd to a 
little below the bottom of the cylinder, dividing the "pot" 
into three compartments. 

With these additions a oontinuous and steady current is 
maintained in the lamp, because the force of the ventilating 
current cannot act directly on the top of the chimney, nor 
on the horizontal gauze ; and no more air can enter the 
combustion chamber of the lamp than is required to supply 
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the wick flame, the air eo entering is highly heat«d by 
direct contact with the chimney, and arriTea at the lamp 
flame in the moat faTOurable condition to produce a perfect 
comhuation and a superior light. 

I have adopted gas oil in preference to vegetable oil 
beoaase it ie cleaner and gives a superior light, and also 
because in the event of the glass breaking from a blow, the 
concossicm of the air inside the lamp cuts the flame off the 
top of the wick tube, and no dangerous results can follow, 
hence two cylindrical or conical glasses are unnecessary. 

I have, of course, taken into consideration the adverse 
report by the Belgian Commissioners on the use of mineral 
oils (petroleum), in which they say " they thought that by 
" their nature and the great variation in their composition, 
" th^ were too dangerous for their use to be authorized in 
" firey mines ; " but I find no trace of any experiments 
with gas oil, such as is in daily use in many mines in 
England, without accident. So far as my own experience 
goes, I consider it safer than any other oil for the purposes 
of a safety lamp, and I see no reason to fear any accident 
when it is used in a properly constructed lamp. 

I have tested my Mueseler lamp with a view to the 
ignition of the gas under the horizontal gauze, but without 
success. I also put it into the hands of Hr. D. P. Morison 
to be tested, and he reported that the lamp appeared to 
stand the test of tiie gas well up to 19^ feet per second 
(this being the highest explosive velocity available on this 
occasion}, and lastly I forwarded it to the Mines Accidents 
Commission. 

The lamp tested as above had the bell-mouthed end of the 
chimney made of glass, but as this construction necessitates 
three loose parts instead of a continuous metal chimney, 
some of my friends considered that the gain in light was 
not counterbalanced by the extra trouble in cleaning, and I 
have therefore omitted it in the present sketch. 

Dcizsci!/Goog[c 
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will find that he has a great difficulty in keeping a light in 
his Mueseler lamp, so will officials carrying it in their 
hands, when passing round the workings. 1 tried this lamp 
myself, and using it with the greatest care possible, 1, 
on several occasions, lost my light ; and if I, using that 
care, fooDd myself subject to that disability, the collier, 
who would probably not use the same care, would be all the 
more likely also to lose his light if he carried this lamp. In 
some collieries where the workings are very extensive^ 
extending as they do even thousands of yards from the 
lamp station — the collier must have a spare lamp, or other- 
wise he would for one-half of the day be without light. 
This, to my mind, is a rery great objection to the- Mueseler 
lamp at present. The "Williamson lamp seems to me to be 
equally safe, and it has successfully stood suoh tests as 
I could subject it to. This lamp is not so liable to go out, 
while it gives an equally good light with the Mueseler. 

Mr. MAHTiif said there could be no doubt that the lamp 
required was one which would go out when it got into 
an e^losive mixture, because, if the explosive mixture 
be present, and it continues burning inside the gauze, 
something or other will ultimately give way and result in an 
explosion. Lamps should be considered as useful for indi- 
cating the presence of gas, and a safeguard in case of a 
sudden emission, but not for remaining in it. With regard 
to the Mueseler lamp, Mr. TJnsworth's statement about its 
so readily going out when carried by persons who have not 
been accustomed to them is quite correct. At the same 
time, workmen who are accustomed to use the lamp con- 
stantly say that it does not give as much trouble in this way 
as might be expected from one's own experience. Mr, Teale's 
lamp required even more careful handling than the ordinary 
Mueseler, which in itself is not an undesirable feature. 
It is liked in many places where used on a large scale. 

Ikifther ditcumon wo* at^'oumed to the next meeting. 

Coogic 
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At the Ordirart Meeting of the Memhera of the 
Society, held on Friday, the 30th day of June, in the 
Council Chamber, Municipal Buildings, Wigan, 

Geoboe Gilbot, Esq., M.Inst.C.E., President, 
in the Chair. 



CENTRIFtJGAL FAlf S : 

THEIR RELATIVE EFFICIENCY AND USEFUL 

EFFECT. 

By Charles Cocesok, M.E. 



The question, as to which is the most efficient and 
economical method of mine ventilation, has been bo often 
discussed during the last 20 years, that it might have been 
thought by this time there would be really nothing fresh to 
say about it; and that the question would be one with 
regard to which engineers must hare come to almost an 
nnanimouB decision. But as a matter of fact, I think we 
must own that such is very far from being the case ; papers 
still continue to be read on the relative advantages of the 
different systems — ventilators of different types still con- 
tinue to be put up, and so late as December of last year, a 
committee of the North of England Institute of Mining and 
Mechanical Engineers, which had been appointed some three 
years before, presented to their InBtitute a most elaborate 
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r^rt OQ tlie sotnal work done by 12 difierent nienhgnieal 
Tenfdlaton ; tlie twelve maohinea belonging to no lees tban 
nine distinct typee of ventilators, all of whicb, with one 
exception, are now at work in this oountiy. So that I tbink 
we Okay safely say that the question is still undecided, snd 
as I am sore will be admitted is of the greatrat importance 
to all interested in mining matters. 

Looking throagh the proceedings of our Mining Inetitutee, 
we find that soon after the introduction of mechanical 
Tentilators, on a large scale, into this ooontry, the qnestion 
discussed was, as to the advantages or disadvantages of 
mechanical as compared with furnace ventilation, persona 
holding very decided views on both the one aide and &e 
other — ^tbe fear of a sudden stoppage of the ventilation, by 
re&son of some breakdown of the machinery, appearing to 
make many side with the advocates of furnace ventilation. 

Now-aniayB, it has become more a question as to wliicli is 
the best mechanical ventilator, as we see that fan engines and 
fans should not, and with very rare exceptions, do not break 
down; and the power of being able to increase, at any time, 
the volume of air circulating in a mine to an extent that in 
quite impossible with furnace ventilation, has convinced the 
majority of engineers, at any rate, that on the ground 
of safety and efficiency, mechanical is greatly preferable to 
furnace ventilation ; and that at our present usual working 
depths, it is also the more economicaL I do not now mean 
to say anything as to the work done by furnaces, as nearly 
all are agreed as to the superiority of mechanical ventilation 
of one kind or the other. 

Taking the report of the North of England Fan Committee 
as our guide, and before passing on to my analysis of it, I 
feel that I ought to pay my tribute of admiration to the 
careful and exact manner in which every detail and result has 
been noted and recorded in this report ; everything seems to 
have been done with such mathematioal acoorat^, and &a 
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resolts have been so well arranged aa to form a perfect record 
of the work of the Tentilatora reported on. Taking this 
report as our guide, we find that all the ventilators described 
in it may be divided into two clearly and radically distinct 
olaases : — the first consisting of the Waddle, Giiibal, and 
Schiele Fane, which are centrifugal ventilators, and act by 
reason of the partial vacuum they are able to produce ; and 
the second consisting of those machines which arc known as 
varying capacity ventilators, and which act after the manner 
of on air-pump. 

To this latter class I do not mean to devote much of your 
time, as in my opinion they are not at all suited for the 
enormous volumes of air which are required for the ventila- 
tion of our collieries of the present day. Of this class the 
committee report on the Lemielle, Cooke, and Hoots' ven- 
tilators, which are rotary displacement machines ; and the 
'Struve, Ifizon, and Goffint, which are simply enormoos 
rahausting air-pumps, and my objections to this class apply 
in a greater or less degree to all these ventilators, and may 
be briefly stated as follows : — 

let. They are much more complicated machines than cen- 
trifugal ventilators. 

2nd. Their efficiency is greatly dependant on the most 
accurate fitting of the working parts of the ventilator ; and 
in the Struve, Nixon, and Goffint, to the good condition of 
a large number of air valves which, unless they are very 
wen looked after, must seriously interfere with the useful 
effect of the ventilator. 

3rd. At a certain speed ^ey can only pass a certain 
quantity of air, and in my opinion not one of the machines 
described conld be safely run at a sufficiently great number 
of revolutions, to pass the quantity of air being turned out 
by some Ghiibal fans, of from 250,000 to 300,000 cubic feet 
per minute. 

It would, I think, be a mechanical impossibility to produce 
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Hub volume of air by way Tariable capacity maohine yet 
mode. Owing to this, the limit as to the Tentilation 
obtainable ie not bo maoh a question of what the conditions 
of the mine will allow, bat at what speed the ventilator can 
work ; so that with thie type of ventilator you would not 
reap the advantage due to lai^e Bhafts and good airways, 
as the ventilator to produce a given quantity of air has to 
ran at nearly the same speed whether the loads are in good 
or bad order. 

4th. In case of a breakdown, there is no air-pasaage through 
the maohine, this neceasitBting the construction of other 
outlets which can be opened in case oi a stoppage of the 
Tmtilator. 

What the result of aa explosion would be on one of these 
machines I oaimot say, but ehould fancy it would stand a 
much greater chance of disablement than a fan, on account 
of its not affording a clear passage through the ventilator, 
and on account of the probable disablement of the aii^valves, 
Ac., which would, I fear, certainly be put out of order. 

6th. The conditions of the mine remaining the same, they 
do not (as do the best centrifugal fans) produce a certain 
fixed amount of air per revolution. 

As the speed increases, the re-entry or loss of air insepa- 
rable froDn this type of ventilator also increases, so that 
with big speeds and high-water gauges this re-entry of air 
will very much detract from the economical working of the 
machine. 

6th. With a centrifugal fan, if a very heavy fall takes 
place in an air-road, so as to decrease the quantity of air, it 
will at once lessen the work of the fan, and the fan will work 
more quickly, thus tending automatically to restore the 
Tentilation to its original volume. 

With the varying capacity machines the same fall would 
increase the Water Gauge, tend to make the machine go 
more slowly, and increase the re-entry of air, and thus 
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decrease tlie Tolume of air in the mine. But perhaps the 
most ooDTinoing argument as to the superiority of centrifugal 
Tentilatoni is the simple fact, that while the varying capacity 
machines at work in this country may, I believe, be counted 
on one's fingers, of the Quibal Fan alone there are between 
250 and 300 at work ; and on &e Continent, where all types 
of ventilators have been more folly tried than with no, the 
centrifugal ventilator is now being put up, practically to the 
exclusion of all other types. 

Let us now turn our attention to the centrifugal fans, 
and still keeping the North of England report as our guide, 
let us try and determine which of the three types of fan 
described (the Guibal, Waddle, and Sohiele) are giving the 
beet results. 

Taking the useful effect of these fans, as calculated in the 

usual way, by taking the ratio between the horee power in 

abB air current, and the indicated horee power in the steam 

cylinder, we find Uiat the fans range themselves as follows : 

TTMfnlBffeet. 

1. Gnibal, Pemberton S2'95 per cent. 

2. Waddle, Oalynan 52-79 

3. Schiele, Car House 49-37 

4. Chiibal, Cannock Wood 47*95 

6. Sohiele, Corton Wood 46-13 

6. Guibal, Hilda 40- 

Looking at these results, I fear we caonot very well say 
which type of fan is the best, for we have the apparent 
anomaly that of six fans tested, Uie Quibals are first, fourth, 
and taxtk on the list of efficiency, a Waddle is second, and 
the Schiele's third and fifth. 

I must say that these results do not convince me of the 
superiority of either one fan or the other, but appear at first 
sight rather to bear out the theory of every fan maker, that 
bis own fan is the beet ; and doubtless witli results so vary- 
ing- as these, he may be able to show a fan working with a 
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Tery high a§cfal efEect; in fact, doiog much better than 
any of the fans r^wrted on hj the committee. 

These results appear to me to be very contradictory, and 
made me determine to try and ascertain where the iavlt lay, 
as the difference of results appeared either to show some 
error in the calculation, or some dissimilarity in the testing, 
as I coold not see why the Ghiibal at Pemberton should give 
62'96 per cent, while the Hilda fan, of similar construction, 
should only give 40 per cent, of useful effect ; assuming the 
testing to be a fair standard of comparison between tbe two 
fans. 

On looking through the report of the experiments, I 
noticed that the quantities of air and water gange produced 
by the various fms were different in each case, so that I 
think we may assume that the fans were tested at their usual 
working speed, and under the ordinary conditions of the 
mine, which conditions must vary rery much at different 
collieries on account of the size and length of air-ways, 
shafts, &c. ; and taking the two first fans on the list, we End 
that at Hilda the conditions of the mine will only allow 
108,000 feet of air perminut« to circulate, with a ventilating 
pressure of 3iMhs inches of water gauge, whereas at Celynen 
the much greater quantity of 163,000 is being produced with 
a lesser pressure of 3'OS inches of water gauge, showing that 
the conditions of the mine at Celynen are much more favour- 
able to producing a large ventilating current than are the 
conditions at Hilda. Briefly stated, my opinion is, tihat 
taking different fans under different conditions is not a fair 
test of the merits of the fans, as we take into our calculations 
a varying quantity — namely, the amount of air circulating, 
which depends solely on the conditions of the mine at the time 
of testing, and which quantity does not vary in the same 
ratio as does the horse-power required to produce the extra 
quantity of air under the altered conditions. 
Feeling convinced that the contradictory results of the 
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testing of the diffei^it faoa vas mainly due to the di&rent 
coaditioDB of the Taiious mines, I datermined prsctically to 
try the effect of testing a 30 feet Guibal Fan, mider condi- 
tions at first favourable to the prodnotion of a large current 
of air, and then under the reverse conditions, so as artificially 
to alter the conditions of the mine — ^by increasing or 
decreasing the friction of the air. This I did by opming 
the doors a little in the fan drift so as to allow the fan to 
draw some of its air directly from the atmosphere, and again 
by building a scale of planks in the return airways Qnder> 
groond I was able greatly to increase the friction, and 
consequently lessen the amount of air circulating ; and so 
that the fan should be able to give the maximum amount of 
efficiency possible, I had the regulating shutter altered to 
suit the varying quantities of air. The results obtained 
were as follows : — 

l.^Doors in fan drifi partly open. 
Air p«r Uia. W. Q. Fan Diift. tTMfal EtteaL 

78679 .... 1-20 .... 69-25 per cent. 

2. — Or^narj/ eon^iona of Mine. 

Jut. W. O. 0Mfiil BSeot. 

64800 1-22 66-36 per cent. 

3. — Betuma scaled. 

Air. W. G. Usefnl Effect 

34700 1-23 38 per cent. 

So that with the same &n working at the same speed, by 
altering the conditions of the mine, we get a useful effect of 
59'26 in one case, and of 38 per cent, in the other. This 
experiment convinced me that to make a fair comparison as 
to the useful effect of different fans, we most make the 
conditions the same — so that when testing them they may 
produce similar quantities of air under similar water gauges. 
When this has been done, and not until then, shall we, in 
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my opinum, have made a fair cranpaTiBcm of tiie nsefol effecfc 
of tke Tariom types of fans. 

Since it is impossible with our present ezperimeots to 
decide this qnestioii, let as look at one or two other points 
whicli, in my opinion, are almost as important as the 
question of the per centage of steam utilized ; and in order 
to do BO, let na consideT what the work of a fan reaUy is. 
Primarily, of course, its work is to produce a ventilating 
current in the mine, and in order to do this, it must, so 
decrease the pressure of air in the upoast column as to 
induce this current, due to the greater pressure of air in the 
downcast column, acting in accordance with exactly the 
ume laws as furnace ventilation ; and as we can calculate 
the ventilating pressure that a furnace will give when we 
get certain temperatures of air in the upcast column, so caa 
we calculate what ventilating pressure can be produced by a 
fm running at a given speed ; and since the quantity of air in 
a mine depends on the ventilating pressure or water guage 
our itm can produce, the question as to which tjipe of fan is 
able to produce the greatest water gauge is one of great 
importanco, as this fan will be able, under similar conditions 
to produce more air than a fan which is not able to produce 
so great a water gauge ; or, putting it in another way, we 
may say that the fan which at a certain speed can give the. 
greatest water guage is the most efficient ventilator. In 
order to arrive at some standard by which to compare the 
fans as to their efficiency in this respect, let us consider what 
theoretically a fan e^ould do, and then we can see how they 
compare with this theoretical perfection. 

In all centrifugal fans with radial blades we may consider 
that the air leaves the fan at the speed at which the tips of 
the blades are travelling, and theoretically the pressure due 
to this velocity, as measured by the height of air column 
required to produce this velocity, is found by the formola 
H = ^ where 
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H = height of air column in feet ; 

TJ = the velooity at which the air is discharged in feet 

per minute ; and 
G ^ 32"2, representing the force of gravity. 
This formula gives us the preesore which con be pro- 
duced by an open running fan which discharges the air it 
draws from the mine into the atmosphere at the velocity at 
which the tipa of the fan blades are travelling. 

Now air, like all other bodies, whether solid or gaseoas, 
when raised to a given speed has a certain amouut of work 
stored up in it, and this work is nearly all lost by all opai 
running fans, or fans which have not a dose fitting casing. 
Now, if we can utilize any of this stored up work by 
lessening the velocity of the air before discharging it into 
the atmosphere, we shall thus increase our racuum, and also 
the useful effect of our fan, and it is to gain this result that 
the expanding chimney was devised by Monsienr G-aibal 
and added to his fan. 

Now, if all this stored np work could be ntilized, and the 
fan caused no friction to the air in passing through it, our 
fonutila for the pressure in feet of air column, which a 
perfect fan could produce, if discharging its air at an 
impossibly small velocity, would be H = g- ; and in order to 
convert H into inches of Water Gauge we must multiply 
our result' by the factor -00000408. 

Having done this, we get a formula by which we can find 
the Water Guuge which a perfect fan could theoretically 
produce at any speed; and comparing the fans reported on 
by the committee, we find that they get the following per- 
centages as compared with our theoretically pei'f ect fan. 
Per Cent. 

Ghiibal at Hilda 64-88 

Guibal at Pemberton 57-75 

Guibal at Cannock Wood 66-4 

Waddle at Oelynen 44-88 

Schiele at Car House 36-78 

Google 



Tnm this v« tee that the Chiibals are at tlie head of the 
list with regard to their water gauge efficiency ; but in 
order to take a fairer average T have worked oat the per 
oentage of efficioDoy in this respect of some six Qiubala, 
three Waddles, and five Schieles, of whose working I have 
particulars, and areraging the results I find they give the 
following comparison of efficiency with regard to W. O. 
produced: — 

Guibals 64-5 

Waddles 44-78 

Schieles 34-54 

Taking these as a fair basis for calculation, we can find 
oat approximately what each of the tliree types of fans will 
do at the same or different speeds ; and taking 9000 feet pe^ 
minute of periphery speed as being about'the limit of safe 
working speed of fans of such dimensions as will pass large 
volumes of air, we find that at this same speed the different 
fans will give the following results : — 

Wkter Qao^. Air per Min. 

Inche«. Cabic Feet. 

Guibal 6-61 200,000 

Waddle 4-59 166,780 

Sohiele 3-53 146,160 

Showing that if the fans were all working under similar 
conditions, and at the same speed of periphery, that the 
Waddle would give 16'6 per cent., and the Sohiele 26*9 per 
oent. less air than the Guibal, or putting it in another form, 
we find tbat to produce the same amount of air the Waddle 
will have to run at 20 per cent., and the Schiele 36-6 per 
cent, greater speed than the Guibal, so that whatever the 
result as to the useful effect calculation, we may say that as 
a matter of efficiency with regard to the speed of the fan, 
the Guibal is the most efficient. 

This test aa to the Water Gauge produced is, I think, one 
of great importance, and wiU, I trust, be of service to tliose 
who may be tbinkiog of changing from fumaoe to fan 
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ventilation, since by the averogea giTen we con calculate 
what size and speed of fan of any of the types named will 
be required to get either the same quantity or any increased 
quantity of air that the mine requires, the only data wanted 
being the amount of air produced by the furnace, end the 
veutilating pressure at which that quantity is produced, 
care being taken that the Water Qsuge is calculated from 
the actual temperatures, as the W. G. recorded in the mine 
does not register the total ventilating pressure. 

The practical fixity of the water gauge, as shown in the 
experiments before detailed, where an increase of 130 per 
cent, of the volume of air only altered the water gauge 
three hundredths of an inch, is of course not absolute, a fan 
being kept at a certain speed is bound to cause more friction 
to the passage of 200,000 feet of air through it than if 
only 100,000 were passing ; but as a factor for calculating 
the dimension s and speed of a fan to do certain work, the 
average may be safely taken and the water gauge regarded 
as being unalterable within the ordinary conditions of mine 
working as long as the speed remains constant. The shutter 
of the Guibal Fan not being properly regulated, is, I think, 
the main cause of some of the fans of that type giving a less 
efficiency than others, as I know of G-uibals which are 
passing large volumes of air and giving 70 to 74 per centage 
of water gauge efficiency, which is considerably above what 
I have given ; so that the average for the Quibals, at any 
rate, may be safely taken in calculations, it being under 
the average. 

In conclusion, I much regret that I have not been able to 
lay any more definite conclusions before the Society, but 
trust that, at least, I may have done some good in the way 
of opening a subject for discussion and for further papers by 
other members, which will doubtless contain more informa- 
tion than my own, and will tend to the settlement of the 
oft debated question as .to which is the best meohanioal 
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Tentilator. With tliia object ia view I have written this 
necesBarily inoompletfi, and imperfect paper, and trust that 
aotne one more able tlian myself will now take the matter in 
hand, and if poasible, vork it out practically, as results of 
actual work done are much more satisfiu;tory than theory, 
and if my paper will in any way lead np to this, I shall feel 
amply rewarded for any work it has ^ven me. 



Mr. C. M. pEscY handed as an Appendix the following 
Table of Besults obtained by him from various fans : — 







Wkter 




Ttm of Fan. 


feetper'min. 


u"S.. 


of Air 
per min. 


1— Guibal 


34680 


1-126 


120,000 


2— Guibal 


57800 


2-700 


300,000 


3— Guibal 


3769-0 


MOO 


76,000 


4— Guibal 


45200 


1-500 


138,243 


5— Guibal 


56350 


2-900 


278,000 


6— Guibsl 


50240 


2-250 


126,000 


r— Guibal 


44700 


1-750 


122,848 


8— Guibal 


37680 


1-250 


66,187 


9— Guibal 


37700 


1-250 


63,000 


10— Guibal 


60690 


2-600 


260,300 


ll~Gaibal 


6647-0 


3-750 


250,000 


12— Guibal 


43350 


1-500 


191,000 


13— "Waddle 


5652-0 


1-750 


110,000 1 


14— Waddle 


65310 


2-400 


210,000 


15— Sohiele 


6452-0 


1-800 


147,000 




6050-0 


1-500 


60,700 


17— Schiele 


5970-0 


1-200 


90,000 


18-8chiele 


6032-0 


1-500 


160,000 


19— Schiele 


4077-0 


1-600 


67,730 . 
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Hr. William Bbtham said he ratlier agreed with Mr. 
Oookson that the time vas ooming irhen meobanioal fans 
would be more generally applied than they had been, but 
thought we had hardly arrived at the time when they eoald 
be said to be, under some conditions, altogether superior to 
famsces for ventilation purposes. He hoped that the paper 
would lead to further consideration of this very useful subject. 

Mr. Percx said there were some debatable points in the 
paper, and some to which he should take exception. He 
vaa not content to admit that the Guibal fan was bo much 
better than others, as Mr. Cockson seemed to think. 

Mr. CocssoR said he did not doubt that at certain depths 
fomace ventilation was found to be more economical than 
the fan veutilation. 

ITu diteuasum was adjourned. 



THE SAPE LIGHTING OF COLLIERIES. 



The discussion on Mr. Teale's paper on this subject was 
resumed. 

Mr. Teale said that Mr, Ashworth was reported to have 
said that his (Mr. Teale's) argument was not borne out by 
the experiments made by Mr. Smethurst and himself at Brynu 
with the Clanny lamp, and that as a matter of fact, the com- 
bustion chamber did not influenoe the passage of the flame 
through the higher part of the gauze. The statement he 
made was that a Davy himp was more easily exploded than 
a Clanny lamp. If Mr. Ashworth proved the contrary, so 
much the worse for their experiments. He had shown 
that the Clanny lamp had a combustion chamber containing 
carbonic acid gas, and it stood to reason that it must 
influence the point at which it would explode in comparison 
with the Davy lamp. It is well known that the more free 
the lamp was from carbonic acid gas the more liable was it 
to explode. It had also been said that the Belgian Com- 
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8 had in some re«peots reported adversely oonoem- 
ing the Moeoeler lamp, with regard to the ahortemng of 
ohinmey. He (Mr. Teale) had read the report, and it 
did not seem to him to hear out the interpretation put 
Dpon it hy Mr. Smethurst. He maintained that experience 
BO far had shown that the MueseLer type of lamp was the 
safest and hest for collieries. 

Mr. Sbddoh said there was a certain hlue gas emitted 
when mineral oil was used. That was the case in his 
experience, and if Mr. Teale coidd see his way to remedy 
that, his objection would he withdrawn. 

Mr. Teale remarked that the only way to minimise it 
was to have the lamp tested. The same objection had been 
mentioned to him several times. One gentleman was so 
satisfied with the facts of his case that to test the matter 
they went into a stable, where there was no chance of any 
exploEdve gas- being about. They tried the lamp there, 
and most distinctly it showed a blue cap on, but it was only 
the reflection of the light on the glass when it came to be 
looked at carefully. 

Mr. Gkiuke enquired whether the mineral oil which Mr- 
Teale recomjuended was really safe in storage. A fear had 
been expressed that a barrel of the liquid might accidentally 
be broken, and by coming in contact with a light, produce 
an explosion. 

Mr. Tealb said there was undoubtedly a risk in the 
storage of the oil, and the greatest care ought alwajrs to be 
zeroised. It was sent out in hermetically sealed vessels, 
and its inflammable nature was clearly indicated on the 
outside of the tins. And if the suggestions ofEered were 
foUoved in the trimming and use of the lamp and oil, they 
were far safer than any other kind. Lamp-room arrange- 
ments provided for the oil being kept outside. 

In answer to Mr. Bryham, Mr. Teale eaid he had 
repeatedly made experiments to test the amount of ev^tora- 
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tion, and found tliat hj properly regulating the flame there 
was scarcely any. 

Mr. H, Hall asked if it was not a fact that the lamps 
(Mueseler) would go out when ofBcials or others were seeking 
for gas, and so leave them in the dark. 

Mr. Teale said there was very little douht that if they 
plunged their lamps into gas many seconds would not elapse 
ere the light went out, and no doubt the Davy lamp would 
enable them to deal with that question more satisfactorily ; 
but those who had used the Mueseler lamp for some time 
found that it was a very efficient lamp to test with. But 
when it was a question of turning the lamp on to its side in 
order to find gas the lamp would go out. It was an 
advantage in that respect. 

Mr. Hall said he had heard it stated that every now and 
then t^e lamp gave off a certain amount of vapour, at which 
the flame of the light caught and set it on fire. He wished 
to know if Mr. Teale had found it to he so. 

Mr. Tealb replied that he had on one or two occasions, 
bat in the particular lamp which he advocated such a thing 
need not occur. 

Mr. S. OiLROY expressed his opinion that what was really 
wanted was a lamp without flame. He thought that one of 
these days our chemists would be giving them a brilliant 
light without flame. 

Mr. Sbddon said they used nothing but the Mueseler lamp 
at the mine with which he was connected, and it answered 
satisfactorily. 

Mr. W. PicKAKD enquired if Mr. Teale had had a r^iort 
of a lamp glass cracking and thereby causing an explosion. 
Mr. Teale answered in the negative. 
Mr. Hilton gave the results of some experiments he had 
made with the Mueseler lamp to test its power of with- 
standing heat. The experiments resulted satisfactorily. 

Mr. Hall : Have you had any lamps broken since you 
put lliem under ground P 
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Mr. Hilton : Tea ; bat none dangerousl; broken. 

Tbe Ohairhah : Have tmj glasses been cracked ? 

Mr. Hilton : Tes, but not cracked so as to be dangerouB, 
and requiring tbe men to come oat. 

Mr. Grihke mentioned instances in wbicb he found tke 
flame of the Mueseler lamp coming in contact with a strong 
current in the roadways passed into the upper gauze and 
burnt there the same as a Davy lamp, 

Mr. Burrows said they liad a thousand of each lamps in 
use every day, and had aot experienced any of the results 
referred to by Mr. Grimke. 

Mr. Gelihke said the case he alluded to was an ordinary 
one that might occur in any mine. They were simplj 
carrying the lamp along the travelliag road against the air. 

Mr. HoLLiKOWORTH thought Mr. Grimke's oase was a 
practical illustration of what might occur by baffling the air. 



TIN-CAN LAMPS. 



Discassion on the Tin-Can lamps Bhown by Mr. Hall. 

Mr. Topping bore testimony to the excellent character of 
the Tin-Can lamps. At his colKery four hundred o£ them 
were in daily use, and not the slightest di£5culty had been 
experienced in using them. By allowing a sufficient space 
between the can and the lamp there was no accumulation of 
dust. 

Mr. Bryhau spoke in favour of their old friend the 
Davy lamp. It was as safe as any lamp in ordinary circum- 
stances, but it was the extraordinary circumstances they 
wished to guard against. At the same time he was ratter 
in favour of the Tin-Can lamp ; it might be made a work- 
able lamp, and he believed a safe lamp. 



At the close of the meeting a vote of thanks was passed 
to the Mayor of Wigan for allowing the use of the Council 
Chamber. 

End of Vol. XVI. ,- ■ 
CiOOglc 
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